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University Calendar/1973-1974 
Fall Quarter 1973 
Orientation Days 
University Holiday, 
Offices Closed-
Registration-
Examinations to Secure 
Advance Standing or to 
Remove Incompletes-
Class Work Begins-
Sept. 3, Mon. 
Sept. 4, Tues. 
Sept. 5, Wed. 
Sept. 6, Thurs. 
End of Fee Payment Period- Sept. 11, Tues., 4p.m. 
English Proficiency 
Examination- Sept. 13, Thurs., 
Last Day a Course May Be 
Dropped Without Recom-
4-6 p.m. 
mendation of Instructor- Sept. 26, Wed. 
Mid-quarter Reports Oue- Oct. 12, Fri. 
Final Date for Indicating 
Intent to Graduate- Oct. 12, Fri. 
Last Day a Course May Be 
Dropped Without Extenu-
ating Circumstances- Oct. 29, Mon. 
Homecoming, Classes Dis-
missed at 12 noon Fri., 
resume 12:10 p.m., Mon.- Oct. 26-29, Fri. p.m. 
to Mon. a.m. 
Winter Registration for Stu-
dents Who Are in Residence 
Fall Quarter- Nov. 9 and 12-15,Fri., 
Final Examinations-
Graduation-
University Holidays, 
Offices Closed-
Winter Quarter 1974 
Examinations to Secure 
Advance Standing or to 
Remove Incompletes-
Registration for New and 
Mon.-Thurs. 
Nov. 12-16, Mon.-Fri. 
Nov. 17, Sat. 
Nov. 22, 23, Thurs., 
Fri. 
Nov. 26, Mon. 
Re-entering Studentsa- Nov. 26, Mon. 
Class Work Begins- Nov. 26, Mon. 
End of Fee Payment Period- Nov. 28, Wed., 4 p.m. 
English Proficiency 
Examination-
Last Day a Course May Be 
Dropped Without Recom-
mendation of Instructor-
Christmas Recess Begins-
Dec. 6, Thurs., 
4-6 p.m. 
Dec. 14, Fri. 
Dec. 21, Fri., 6 p.m. 
University Holidays, 
Offices Closed-
University Holiday, 
Offices Closed-
Class Work Resumes-
Mid-quarter Reports Due-
Final Date for Indicating 
Intent to Graduate-
Last Day a Course May Be 
Dropped Without Extenu-
ating Circumstances-
Dec. 24, 25, Mon. and 
Tues. 
Jan. 1, Tues. 
Jan. 7, Mon., 7 a.m. 
Jan. 11, Fri. 
Jan. 11, Fri. 
Feb. 1, Fri. 
Spring Registration for Stu-
dents Who Are in Residence 
Winter Quarter- Feb.15and 18·21,Fri., 
Final Examinations-
Graduation-
Spring Quarter 1974 
Examinations to Secure 
Advance Standing or to 
Remove I ncompletes-
Registration for New and 
and Mon.-Thurs. 
Feb. 18-22, Mon.-Fri. 
Feb. 23, Sat. 
Mar. 4, Mon. 
Re-entering Students- Mar. 4, Mon. 
Class Work Begins- Mar. 4, Mon. 
End of Fee Payment Period- Mar. 6, Wed , 4 p.m. 
English Proficiency 
Examination-
Last Day a Course May Be 
Dropped Without Recom-
mendation of Instructor-
Mid-quarter Reports Due-
Final Date for Indicating 
Intent to Graduate-
Easter Recess Begins-
Class Work Resumes-
Veishea, Classes dismissed 
12 noon Thurs.-
Last Day a Course May Be 
Dropped Without Extenu-
ating Circumstances-
Class Work Ends-
Summer Registration for 
Students Who Are in Resi-
dence Spring Quarter-
Final Examinations-
Graduation-
University Holiday, 
Offices Closed-
Mar. 14, Thurs., 
4-6 p.m. 
Mar. 22, Fri. 
Apr. 11, Thurs. 
Apr. 11, Thurs. 
Apr.ll, Thurs.,6p.m. 
Apr. 16, Tues., 7 a.m. 
May 2-4, Thurs.-Sat. 
(tentative) 
May 6, Mon. 
May 17, Fri., 6 p.m. 
May 20-21, Mon., 
Tues. 
May 20-24, Mon.-Fri. 
May 25, Sat. 
May 27, Mon. 
Summer Quarter 1974 
First Session Registration- June 3, Mon. 
Class Work Begins- June 4, Tues. 
End of Fee Payment Period- June 5, Wed., 4 p.m. 
Last Day a Course May Be 
Dropped Without Recom-
mendation of Instructor- June 13, Thurs. 
English Proficiency 
Examination- June 13, Thurs. 
Last Day a Course May Be 
Dropped Without Extenu-
ating Circumstances- June 27, Thurs. 
University Holiday, 
Offices Closed- July 4, Thurs. 
First Session Ends- July 9, Tues. 
Second Session Registration- July 10, Wed. 
Class Work Beg_ins- July II, Thurs. 
End of Fee Payment Period- July 12 Fri 4 p m 
English Proficiency ' ·' · · 
Examination- Jul 18 Th Y , urs., 4p.m. 
Last Day a Course May Be 
Dropped Without Recom-
mendation of Instructor- July 22, Mon. 
Last Day a Course May Be 
Dropped Without Extenu-
ating Circumstances-
Second Session Ends-
Graduation-
Aug. 5, Mon. 
Aug. 14, Wed. 
Aug. 15, Thurs. 
astudents in residence preceding quarter will register 
during examination week of that quarter. 
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Fall Quarter 1974 
Orientation Days 
University Holiday, 
Offices Closed-
Registration-
Examinations to Secure 
Advance Standing or to 
Sept. 2, Mon. 
Sept. 3, Tues. 
Remove Incompletes- Sept. 4, Wed. 
Class Work Begins- Sept. 5, Thurs. 
End of Fee Payment Period- Sept. 10, Tues., 4p.m. 
English Proficiency 
Examination- Sept. 12, Thurs., 
Last Day a Course May Be 
Dropped Without Recom-
4-6 p.m. 
mendation of Instructor- Sept. 25, Wed. 
Mid-quarter Reports Due- Oct 11 F · 
. ' n. 
Final Date for Indicating 
Intent to Graduate-
Homecoming, Classes Dis-
missed at 12 noon Fri., 
Oct. 11, Fri. 
Resume 12:10 p.m. Mon.- Nov. 1-4, Fri. p.m. to 
Last Day a Course May Be 
Dropped Without Extenu-
Mon. a.m. 
ating Circumstances- N 4 M ov. , on. 
Winter Registration for Stu-
dents Who Are in Residence 
Fall Quarter- Nov. 15a, and 18-21, 
Final Examinations-
Graduation-
University Holidays, 
Offices Closed-
Fri. and Mon.-
Thurs. 
Nov. 18-22, Mon.-Fri. 
Nov. 23, Sat. 
Nov. 28-29, Thurs. and 
Fri. 
aFall Quarter classes will end on Friday. 
Winter Quarter 1975 
Examinations to Secure 
Advance Standing or to 
Remove Incompletes- Dec. 2, Mon. 
Registration for New and 
Re-entering Students- Dec. 2, Mon. 
Class Work Begins- Dec. 2, Mon. 
End of Fee Payme"nt Period- Dec. 4, Wed., 4 p.m. 
English Proficiency 
Examination- Dec. 12, Thurs., 
Last Day a Course May Be 
Dropped Without Recom-
mendation of Instructor-
Christmas Recess Begins-
University Holidays, 
Offices Closed-
University Holiday, 
Offices Closed-
Class Work Resumes-
Mid-quarter Reports Due-
Final Date for Indicating 
Intent to Graduate-
Last Day a Course May Be 
Dropped Without Extenu-
ating Circumstances-
Spring Registration for Stu-
dents Who Are in Resi-
dence Winter Quarter-
Final Examinations-
Graduation-
4-6 p.m. 
Dec. 20, Fri. 
Dec. 20, Fri., 6 p.m. 
Dec. 24, 25, Tues.-
Wed. 
Jan. 1, Wed. 
Jan. 6, Mon., 7 a.m. 
Jan. 17, Fri. 
Jan. 17, Fri. 
Feb. 7, Fri. 
Feb. 21, 24-27, Fri., 
Mon.-Thurs. 
Feb. 24-28, Mon.-Fri. 
Mar. I, Sat. 
Spring Quarter 1975 
Examinations to Secure 
Advance Standing or to 
Rem~ve Incompletes-
Registration for New and 
Mar. 10, Mon. 
Re-entering Students- Mar. 10, Mon. 
Class Work Begins- Mar. 10, Mon. 
End of Fee Payment Period- Mar.12, Wed., 4 p.m. 
English Proficiency 
Examination-
Easter Recess Begins-
Class Work Resumes-
Last Day a Course May Be 
Dropped Without Recom-
mendation of Instructor-
Mid-quarter Reports Due-
Final Date for Indicating 
Intent to Graduate-
V eishea, C.hlsses Dismissed 
12 noon Thurs.-
Last Day a Coune May Be 
Dropped Without Extenu-
ating Circumstances-
Summer Registration for 
Students Who Are in Resi-
dence Spring Quarter-
Final Examinations-
Graduation-
University Holiday, 
Offices Closed-
Mar. 20, Thun., 
4:-6p.m. 
Mar. 27, Thun., 
6 p.m. 
Apr. 1, Tues., 7 a.m. 
Apr. 1, Tues. 
Apr. 11, Fri. 
Apr. 11, Fri. 
May 1-3, Thun.-Sat. 
(tentative) 
May 5, Mon. 
May 19-20, Mon.-
Tues. 
May 19-23, Mon.-Fri. 
May 24:, Sat. 
May 26, Mon. 
Summer Quarter 1975 
First Session Registration- June 2, Mon. 
Class Work Begins- June 3, Tues. 
5 
End of Fee Payment Period- June 4:, Wed., 4: p.m. 
Last Day a Course May Be 
Dropped Without Recom-
mendation of Instructor- June 12, Thun. 
English Proficiency 
Examination- June 12, Thun., 
Last Day a Course May Be 
Dropped Without Extenu-
ating Circumstances-
University Holiday, 
4:-6p.m. 
June 26, Thun. 
Offices Closed- July 4:, Fri. 
First Session Ends- July 8, Tues. 
Second Session Registration- July 9, Wed. 
Class Work Begins- July 10. Thun. 
End of Fee Payment Period- July 11, Fri., 4: p.m: 
English Proficiency 
Examination-
Last Day a Course May Be 
Dropped Without Recom-
mendation of Instructor 
(2nd Session}-
Last Day a Course May Be 
Dropped Without-EXtenu-
ating Circumstances 
(2nd Session}-
Second Summer Session 
Ends-
Graduation-
July 17, Thun., 
4-6 p.m. 
July 21, Mon. 
Aug. 4, Mon. 
Aug. 13, Wed. 
Aug. 14, Thun. 
Administration of 
Iowa State 
University 
The laws of the United States and of the State 
of Iowa provide for resident academic instruction, 
research, and extension education, and for the man-
agement of Iowa State University of Science and 
Technology. The University and two other state 
educational institutions of higher learning are governed 
by the State Board of Regents, composed of nine 
members nominated by the Governor of Iowa and 
confirmed by the Senate of Iowa. The immediate 
regulation and direction of the academic, research, 
and extension activities of the University are dele-
gated by the Board of Regents to the president 
and faculty of the University. The Board appoints 
an executive secretary with over-all responsibility for 
the administration of the central office of the Board, 
located in Des Moines. 
State Board of Regents 
Stanley F. Redeker, President 
R. Wayne Richey, Executive Secretary 
Terms expire June 30, 1973 
Ned E. Perrin ................................... Mapleton 
Stanley F. Redeker ............................. Boone 
Ralph H. Wallace .............................. Mason City 
Terms expire June 30, 1975 
Ray V. Bailey ................................... Clarion 
Mrs. H. Rand Petersen ....................... Harlan 
Donald H. Shaw ................................ Davenport 
Terms expire June 30, 1977 
John Baldridge .................................. Chariton 
Mrs. Robert M. Collison ..................... Oskaloosa 
Ralph McCartney .............................. Charles City 
Officers of Administration 
William Robert Par~ Ph.D., President of the Uni-
versity 
James H. Hilton, D.Sc., President Emeritus 
George C. Christensen, Ph.D., Vice President for 
Academic Affairs 
Carl Hamilton, B.S., Vice President for Information 
and Development 
Wilbur L. Layton, Ph.D., Vice President for Stu-
dent Affairs 
Wayne R. Moore, B.S., Vice President for Business 
and Finance 
Daniel J. Zaffarano, Ph.D., Vice President for Re-
search; Dean of the Graduate College 
Instruction and Research 
Lee R. Kolmer, Ph.D., Dean of the College of 
Agriculture; and Director of the Agriculture and 
Home Economics Experiment Station 
Virgil S. Lagomarcino, Ph.D., Dean of the College 
of Education; Director of Teacher Education 
David R. Boylan, Ph.D., Dean of the College of 
Engineering 
Helen LeB. Hilton, Ph.D., D<2n of the College of 
Home Economics; Director of Home Economics Re-
search Institute 
Wallace A. Russell, Ph.D., Dean of the College of 
Sciences and Humanities; Director of the Sciences 
and Humanities Research Institute 
Phillip -T. Pearson, D.V.M., Ph.D., Dean of the 
College of Veterinary Medicine; Director of the 
Veterinary Medical Research Institute 
Paul W. Petersen, Ph.D., Director of the Engi-
neering Research Institute 
Robert S. Hansen, Ph.D., Director of the Institute 
for Atomic Research 
Herbert A. David, Ph.D., Director of the Statistical 
Laboratory 
Clair G. Maple, Ph.D., Director of the Computation 
Center 
Services 
Arthur M. Gowan, Ph. D., Dean of Admissions and 
Records 
Marvin A. Anderson, Ph.D., Dean of University 
Extension 
C. Arthur Sandeen, Ph. D., Dean of Students 
Charles F. Frederiksen, M.S., Director of Residence 
Gail Proffitt, M.D., Director of the Student Health 
Service 
Warren B. Kuhn, M.L.S., Dean of Library Services 
Bernard 0. Randol, B.B.A., C.P.A., Controller 
and Secretary 
Warren R. Madden, M.B.A., Assistant Vice Presi-
dent for Business and Finance 
Samuel A. McDowell, Treasurer 
Delbert H. Ostermann, Director of Purchasing and 
Stores 
Edgar P. Swanson, M.S., Superviser of Student 
Loans and Scholarships 
William W. Whitman, B.S., Director of Physical 
Plant 
Bruce M. Abbey, B.S., Associate Personnel Officer 
The Faculty 
The General Faculty consists of the Presldent, Vice 
Presldents, Deans, all professors and assoclate p~fessora. 
and such other members of the Unlverslty staff as the 
Presldent may designate. 
PARKS, w. ROBERT, President; Professor of PoUtical Scl-
ence. B.A., 1987L Berea; M.A., 1938 KentuckY; Ph.D., 
1948, Wlsconsln.i L.D., 1966, Berea; L.H.D., 1968 West-
mar; LL.D., 196a, Drake. ' 
ABBEYS ,DUANE C., Instructor ln Mathematle& B.S., 1964, 
Iowa tate; M.S., 1968, Notre Dame. 
AB~ ALEXANDER, Professor of MathematiC& B.S. 
1946, ·1'ehran (Iran); M!S., 1954, Chicago· Ph.D 1956' ClnclnnatL - • · • • 
ABRAHAM..t. WILLIAM K, Professor of· Chemical Engi-
neering. B.\.in.F., 1952, Cornell; Ph.D., 1957, Purdue. 
ABU KISHK, BAKIR A., Assoclate ln EconomiC& B.S., 
1957, Utah State. 
ADAMS, HARRIET, Professor of Applled Art. B. Des., 1930, 
Kansu; M.A., 1934, Western Reserve. 
ADAMS, JEAN W., Instructor ln EconomiC& B.A., 1969, 
MA, 1971, Dllnols. 
ADAMS, ROY D., Asslstarit Professor of EconomiC& B.A., 
1968, M.A., 1971, Ph.D., 1972. Dllnols. 
AFFLECK, 8I'EPHEN B., Associate ln Agronomy. B.S., 
1960, Utah. 
AHRENS, FRANKLIN A.,Assoclate ProfessorofVeterlnary 
Pbyslolo~ and PharmacOlogy. B.S., D.V.M., 1959, Kan-
sas.State; M.S., 1965, Ph.D., 1968, Cornell 
AIKMAN, JOHN M. Professor of Botany. A.B., 1917, 
AM, 1921, D.Sc., 19lil, Nebraska Wesleyan; Ph.D., 1928, 
Nebraska. 
AITCHISON, GARY L. Assistant Professor of Industrial 
Administration. B.A., 1S56. State Colle~e of Iowa; M.A., 
1961, Colorado State; Ph.D., 1972, Iowa State. 
ALEXANDER. DAVID G., Assistant MetallurJdst. Ames 
Laboratory-USAEC. B.S., 1967, M.S.., 1970, IOwa State. 
ALEXANDER, JACK M., Assistant Professor; Farm Mana-
ger. B.S., 1950, MS., 1960, Iowa State. 
ALEXANDER, J. DAVIDSON, Assistant Professor of Phl-
losop~. B.A., 1967, Wllllama; M.A., 1970, Ph.D., 1972, 
Pennsylvania State. 
ALLEN, EDWARD S., Professor of MathematiC& A.B., 
1909, A.M., 1910, Ph.D., 1914, Harvard. 
ALLENi PHILIP M., Assistant Professor of Applled Art. 
B.F.A., 960, M.F.A., 1961, Drake. 
~MAURICEW.,ProfessorofEnglneerlngGraph· 
lcs. B.S., 19.,2, Rhode Island State. 
ALMQUI8'1'.~, JAMES C. Assistant Professor: Area Director, 
University .i!ixtenslon. as., 1954, M.S., 19~2, Iowa State. 
AMEMIYA. MINORU, Professor of Aaronomy. B.S., 1942, 
California; M.S., 1948, .Ph.D., 1950, Oblo State. 
ANDBBSON..!. ARTHUR B., Aseoclate in Ve~ Ph.Y• 
lology and .marmacology. B.S., 1954, Loyola Unlverllty. 
ANDBBSON, CAROL L., Asalstant Professor of Chlld De-
velopment. B.S., 1961, AtS., 1969, Wisconsin. 
ANDBBSON, DALE A., Associate Professor of Aero~~ 
En~erlng. B.S., 1957, St. Louis; M.S., 1959, Ph.D., l964, 
Iowa State. 
ANDBBSON, DALE I. Instructor in P!J.yslcal Educatlon 
for Men. B.A., 1958, Luiluii; M.A., 1970, Iowa. 
ANDBBSON, ERNEST W., Professor t1 Aerospace E~qp­
nee~ Anson Marston Distinguished Professor in Enid· 
neerlni'. B.S., 1926, North Dakota State; M.S., 1928, Ph.D., 
1938, rowa State. 
J
ANDBBSON, B. WALTBJl, Aaslatant Professor of Ph~• 
C8i. Auoclat8 Phvalclst, Ames Laboratory-USAEC. A B. 1 
19o9, Harvard; M.S., 1961, Ph.D., 1965, COJumbla. 
T 
ANDBRSON, IRVIN C., Professor of AJrronomy; Profeaeor ~~~~·=· Iowa8tate;M.S.,1.954, Ph.D., 1957, 
a:JP~N, JtJLIA P., Profesaor; Aeeoclate Dean of the 
194~~aeh'::=n.Economlca. B.S., UM1, Iowa State; M.S., 
foANDMBRSOB. S.N, 1LBSL960 IB A., Instructor In Phyllcal Education r en. , , M.S., 1968, Iowa State: 
~a BRS019K 7 !!. 0LLOYD 1., Profenor of Animal Sclence. , u , .n1. • 1 19611 Iowa State. 
ANDof 0~N, ~VIN A., Profeuor of AJrronom.v; Dean a.u.va~.~ty EXtension and Director of tlie Coo~ve 
Extenaloni Sta S'ervlce. B.S., 1939, M.S., 1M9, Ph.ll, 1955, 
owa te. 
ANDBRSON MARVIN S. Aalletant a.......... Ames Lab-
oratory-UWC. B.A., 1H1, Conco~--.., 
ANDBRS0~1 PAULK Professor ofElectrlcalEDalneertna. B.S., 1949, M:S., 1958,ii:D., 1961, Iowa State. 
ANDB8SON, RUSSBI.L D., Instructor In Electrical Elud· 
n1~g. B.S., (E E), 1960, B.S., (ME), 1961, M.S., 196"oi, owaState. 
ANDB~UfnNg\n WILLARD R., Aselltant Professor of ~­
cultural eertna. B.S., 1950, M.S., 1952, Iowa Sate. 
ANDREWS, JOHN A. Inetructor in Veterln~ Pathol~a'• ro~~ Medlcal Dlaiii"Oatlc Laboratory. D.V.M., tWS: 
ANGELIC!, ROBERT J., Professor of Chemlltry. B.S., 
1959, St. Olaf; Pb.D., 1962, Northweatern. 
~UIST,JON B., Professor of Blophyslca. B.S., 1954, 
~&~.~&Ornla (Berkeley); Ph.D., 1959, BarVaid. 
APTM.A' LE019~7NArJ.k, Assoc:taPb.teD.Profesaor of Hlatory. B.A.' 1956, 
, u , ansae, , 1965, Chicago. 
ARGANBRIGHT, DBANB &, Als16ant Profeasor ofMath-
ematlce. B.S..L·B.S.Ed., 1962, Bow"-.. Green· M.A lfta.a Ph.D., 1967, waahtngtOn. uue • • vv., 
~· B_tft., ~IM~=eo~ellf. '1dR~~ 
State; M. a, 1965, Iowa State. 
A
ARNOLD, BARRY C., Aeaoclate Professor of Mathematics; 
M.
seoclate Professor of Statlatlce. B.Sc., 1961, McMuter: 
S., 1963, Ph.D., 1965, Stailford. ' 
ARNOLD, CAROLE R. Anlatant Profeuor of P~gy. 
B.A...r 1961, Loulllana IJtate; M.A, 1963, Stanroid; Ph.D. 
1967, Dllnol& • 
ARNO~ LIONEL K., Professor of Chemical Enalneerlrur. ~a Jt~te: Ellsworth: a a, 1921, u.a. 1926, Ph.-n, teao, 
ARNOLD, TOM A., Aaelttant Profeseor;, Head, Clrculatlon 
P:rs.arrJJ~\t!'!_brary. aa, 1959, F1onda state: u.L.s., 
ARNRIC8, LO'ri'B..., Professor of Food and Nutrition. B. a, 
1944, Ph.D., 1952, \.iallfomla. 
AaTBJJ'R. L W.,.Profeaaor of EcoDomle& aS., 1916, M.S., 
1927, Iowa State; Ph.D., 1939, MlnneiOta. 
ASHOUIL SAID, Aaaoclate Profeeaor of Inc:iuatrlal ~­
neertng. DlpL {q.v.~S:,55, tt'l'echnleehe Hocheehule Muen-
chen"fM.S., 1964, eaota; Ph.D., 1961, Iowa. 
ATBBRLYL ALAN G., AaiOd •. , Profe~r ~ Oenetlcl· 
Aaaoclate l'I'Ofeuor of Bloche~. B.S., 1960, Weeteni 
Mlchlgan; Ph.D., 1965, North C8rolbia. 
,.KTKINS. Rlc;BABD '-.1 Profeuorof Aarollo~. _aS.,lM1, :an.u State; u.s., 1M2, Ph.D., 1948, 'lowa state. 
ATWBLL, ROBERTA 1., Aallatant Profelaor of Secondary 
Education. B.S. In Ed.J. 1958, Southwest Mlaoud StaU; 
M.Ed., 1958, Ed.D., 19·t2, MlaiourL 
AUOUSTINB. ORACB II., Profeuor Emerltu8~IuUtutlon 
Manqeulent.ll&, 1929,M.A,1930,Pb.D., 1935,Columbla. 
~=\¥flfel&. tf:!,= ~ AmeaLaboratoi)'-
AuBI'IN, T. AI. Autatant Profnaor of Clvtl Bnalneerbur. 
B.S. C. E., 1967, ::ftexas Tech; M.S., 1910, Utah Staite; Pb.II, 
1971, Texas Tech. 
AVANT.1 LLOYD L.i Auoclate Profeuor of PIYCho!oay:-
B.A., 1u57, M.A, 961, Furman: Pb.D., 1966; · Kanlu 
State. 
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A VEY ,JAMES A., Asaoclate; Editor, Midwest Plan Service. 
B.S., 1962, Iowa State. 
A VEZZANO, JOSEPH W.1 Instructor ln Physical Education for Men. B.S., 1965, F1oriaa State. 
AVRAAMIDES. ACHILLES. Assistant ProfessorofHlstory. 
M.A., 1963, Ph.D., 1971, Minnesota. 
AYRES. GEORGE E. Instructor in Agricultural Engineer-
ing. B.S., 1964, Comeh; M.S., 1966, Iowa State. 
BACBIIAN ROBERT Z. Associate Chemist, Ames Lab-
oratory-USAEC. as., 19h1, Iowa State. 
BACIDIANN,YARILYN D. Assistant ProfessorofZoology 
and EntomolOgy. B.S., 1955', Ball State; M.S., 1960, Ph.D~. 
1964, Mlchlgan. 
BACHMANN, ROGER w., Professor of Fisheries Biology. 
B.S., 1956, Ph.D., 1962, Michigan; M.S., 1958, Idaho. 
BAGLIN, CORAL II. Assistant Professor of Ph.vsie& B.S., 
1961, M.S., 1963, Pb:D., 1967, Melbourne (Australia). 
BAGLIN JOHN E. E., Assistant Professor of Physics. 
B.S., 1957, M.S., 1959, Ph.D., 1964, Melbourne (Austr8lla). 
BABADUR, SHYAM Assistant Professor of Mechanlcal 
Engineering. B.E., 19G7, M.E., 1962,Roorkee(Indla);Pb.D., 
1910, Mlcbfgan. 
BAILEY J. 9BARLES R.J. MaJ. USA, Assistant Professor of 
Mllltary ~ence. B.S., 1~63, Sam Houston State. 
BAILEY, DONALD M., Associate Metallurgist, Ames Lab-
oratory-USAEC. B.S., 1954, Illlnols State; M.S., 1961, 
Iowa State. 
BAILEY, MER.IUTI' E., JR., Associate Professor of Jour-
nalism and Mass Communication; Director of Book Pub-
lishing. B.S., 1949, M.S., 1951, Iowa State. 
BAKER. DOUGLAS J., Associate, Agronomy. B.S., 1968, 
M.S.; 1970, Utah State. 
BAKER, DURWOOD L Professor of Veterinaey Medicine 
and Surge~;.Assoclate Dean of the College of Veterinary 
Medicine. D. v .M., 1943, Iowa State. 
BAKER, EDWARD K., Instructor, Associate, EconomiC& 
B.S., 1949, Oklahoma State; M.S., 1966, Kansas State. 
BAKER, HARLAN K., Associate Professor of Electrical 
Engineering. B.S., 1963, M.S., 1967, Iowa State. 
BAKER. HAROLD n t. Assistant Professor of StatistiC& 
as., 1958, M.S., 1963, 1owa state. 
BAKER. JAMES L Associate ln AKricultural E~eering. 
as...!. 1986, South Dakota School ofMlnes and TeChnology; 
Pb.u., 1971, Iowa State. 
BAKER, JOHN R., Associate Professor of Zoology and 
Entomology. B.S., 1952, B.A., 1956, M.S., 1956, Wyoming; 
Ph.D., 1966, Minnesota. 
BAKER, RICHARD W., Associate, Veterinary Administra-
tion, Biomedical Communication. 
BAKKE ARTHUR L, Professor of .Botany. B.S., 1909, 
M.S., 19h, Iowa State; Ph.D., 1917, Chicago. 
BAL, HARPAL S. Associate Professor of Veterin~ Anat-
omy. B. V.Sc., 19h3, PunJab (India); M.S., 1966, Ph.D., 
1969, Iowa State. 
BALL, A. GORDON Professor of Economics; Associate 
Director, Center for Aarlcultural and Rural Development. 
B.S., 1949, Toronto -~-8nacia); M.S., 1950, Ph.D., 1954, 
Iowa State. 
BALL, ROGER A., Associate Professor of Veterin~_ Pa-
thology, Veterinary Medical Research Institute. D.V.M., 
1954,- Iowa State; Ph.D., 1964, Minnesota. 
BALLOUNt-STANLEY L, Professor of Poultry Sclence. 
B.S., 1930, l"n.D., 1952, Iowa State. 
BANCROFT, THEODORE A., Professorof'Statlstlcs. A.B., 
1927, Florida; A.M., 1934, MlchJgan; Ph.D., 1943, Iowa 
State. 
BANDSTRA. TERRY J., Associate ln Agronomy. B.S., 
1972, Iowa State. 
BANWART, WAYNE L, Associate ln Agronomy. B.S., 
1969, M.S., 1972, Iowa State. 
BANYAS, JOY C., Instructor; Assistant Editor, Cooperative 
Extenalon Service. B.S., 1963, Iowa State. 
BARBEE, JAMES B., Vlsl~ Professor of Chemical Engt-
neerlna and Biomedical Englnee~. B.S., 1965, B.S., 
1966, lJniverslty of Washington; M.S., 1967, Ph.D., 1971, 
California Institute of Technology. 
BARCUS. PAUL W.-, Associate Professor of Nuclear~­
neerlng. B.S. , 1945, U.S. Naval Academy; B. S:, 1948, Mas-
sachusetts Institute of Technology; M.A., 1961, East 
Carolina; Ph.D., 1966, Iowa State. 
DARLAND JEROME K., Assistant Professor, Physical 
Education ?or Men. B.S., 1957, M.S., 1958, Kansas. 
BARNES. RICHARD G., Professor of Ph~cs and Chair-
man of the Department; Chief of the sics Dlvlsion, 
Ames Laborato~USAEC. B.A., 1948, sconsln; M.A, 
1949, Dartmouth; Ph.D., 1952, Harvard. 
BARNES. WILFRED E., ProfessorofMathematics and Head 
of the Dec~ent. S.B.( 1949, S.M., 1950, Chicago; Ph.·D., 
1954, Brl Columbia Canada). 
BARNUM MARlON P., Associate Professor of Music. Dl~loma, Post-Graduate, Jullllard; M.F.A, 1966, D.M.A, 
19'71, Iowa. 
BARTA, THOMAS A, Assistant Professor of Industrial 
Erudneering and Engineering Extension. B.S., 1957, Iowa 
Stale; M.S., 1962, Iowa. 
BARTON THOMASA., ProfessorofLandscape Architecture 
and Head of the Department. B.S., 1941, M.LA, 1960, 
Iowa State. 
BARToN, THOMAS J., Assistant Professor of Chemistry. 
B.S., 1962, Lamar State; Ph.D., 1967, Florida. 
BARTZ.tJVAYNE R\.f.rofessor of P~chology. B.A, 1960, 
M.A., 1~1, Western Mlchlgan; Ph.D., 1963, Purdue. 
BA8ART JOHN P., Assistant Professor of Electrical Engi-
neering. RS., 1962, M.S., 1963, Ph.D., 1967, Iowa State. 
BATAILLE, GRETCHEN M., Instructor ln English. B.S., 
1966, M.A., 1967, California State Polytech!llc. 
BATAILLE, ROBERT R., Assistant Professor of English. 
B.A., 1962, Rutgers; M.A, 1965, Ph.D., 1970, Kansas. 
BATESON, BERNICE, Instructor; Assistant State Leader, 
Home Economics Programs, Cooperative Extension Service. 
B.S., 1928, M.S., 1967, Iowa State. 
BATH, JOHN A., Professor of Psychology; Professor of 
Education. A B., 1932, Peru State; M. A, 1933, Ph. D. , 
1942, Nebraska. 
BATBIE, WILLIAM W., Assistant Professor of Mechanical 
Engineering. B.S., 1957, M.E., 1967, Iowa State. 
BATrESE, GEORGE E, Associate, StatistiC& B.Ag.Ec., 
1964, M.Ag.Ec., 1968, New England (Australia). 
BAUMANN, E. ROBERT, Professor of Clvll Engineering: 
Anson Marston Distinguished Professor of EnJdneerlng. 
B.S.E.ID1944, Michigan; B.S., 1945, M.S., 1947, Ph.D., 
1954, lnols. 
BA~ld C. PHILI·IP, Professor of Economical· Professor 
of Indu al Admlnlstration. B.Sc., 1950, M.Sc., 957, Ohio 
State; Ph.D., 1961, Iowa State. 
BAUS~tp,_ ROBERT d. ..t. Associate Professor of Horticulture. 
B. A, 1 ~. Carleton; l"Jl. D., 1966, Iowa State. 
BAUTISTA, RENATO G., Assistant Professor of Chemical 
Engineering; Associate Engineer1 Ames Laboratory-USAEC. B.S., 1955, Santo Tomas ~;.the Phllip~lnes); S.M, 
1957, Massachusetts Institute ofTechnology;~D., 1961, 
Wisconsin. 
DEAL, GEORGE M., Professor of Sociology and Chairman 
of the Department of Sociology and Anthropology. B.S., 
1943, M.S., 1947, Ph.D., 1953, Iowa State. 
BEARD, JESS R, Professor of Education; Professor ln 
Ch&Ne of Elementary Education. B.S., M.S., 1947, Dllnols; 
Ed. D., 1958, George 'Peabody. 
BEARDSLEY, WENDELL G., AsSOClate Professor of For-
estry. B.S., 1962, M.S., 1965, Minnesota; Ph.D., 1969, Utah 
State. 
BEATI'IE, THOMAS A Assistant Professor of Institution 
Management. B.S., 19SO, Cornell; M.Ed., 1964, Dllnols. 
BEATI'Y, JAMES D.J. Instructor ln English. B.S., 1964, 
Iowa State; M.A, 196o, Iowa. 
BEAUDRY, BERNARD d., Assoclate Metallurgist, Ames 
Laboratory-USAEC. B.A., 1954, St. John's; M.S., 1959, 
Iowa State. 
BEAVERS, IRENE Associate ProfessorofHomeEconomics 
Education. B.S., 1948, George Peabody; M.S., 1953, Iowa 
State; Ph.D., 1962, Wlsconslri. 
BEAVERS. WILLET L, Associate Professor of Physics. 
B.S., 1955, M.S., 1959, Missouri; Ph.D., 1965, Indiana. 
BECK. ALLAN R., Instructor, Associate, Horticulture. 
B.s .• 1956, Iowa State. 
BEEGLE CLA'YTON C.. Assistant Professor of Z~,f{,: 
and Entomology. B.S., 1965, California State Polyte c (San Luis ObiSpo); Ph.D., 1971, California (Rlverslde). 
B~ CRAIG E. Professor of ~cultural Engineering. 
B.S., 1950, M.S., 1B57, Ph.D., 1962, Iowa State. 
BEITZ. DONALD C., Assistant Professor of Biochemistry; 
Assistant Professor .of Animal Science. B.S., 1962, M.S., 
1963, Dllnols; Ph.D., 1967, Mlchlgan State. 
BELL, MELVIN ... ~l. Assistant Professor of Industrial Ed-
ucation. B.A, 1~, Northern Iowa; M.S., 1952, Iowa 
State. 
BENEDICT, LINDA F., Instructor: Assistant Editor, Co-
operative Extension Service. B.S., i969, Iowa State; M.A, 
1972, Northern Iowa. 
BENEKE.r. RAYMOND R, Professor of Economic& B.S., 
1940, M.a, 1946, Iowa State; Ph.D., 1949, Minnesota. 
BENN, CHARLES L., Instructor; Photographer, Coopera-
tive Extension Service. 
BENNET!', ADRIAN A, Assistant Professor of History. 
B.A, 1964, Antioch; M.A, 1966, Ph.D., 1970, California (Davis). 
BENNET!', DENVER F., Instructor ln Ph)'slcal Education 
for Men (Leisure Services). B.S., 1962, ME., 1963, South-
em Illlnol& 
BENNET!', MYRTLE C., Assistant Professor, Reference 
Llbrarlan, Library. B.A, 1965, Tougaloo; M.S.LS., 1966, 
Atlanta. 
BENNET!', PAUL C., Professor Emeritus of Veterinary 
Pathology. B.S., M.S., 1923, West Vlrglnla; D.V.M., 1931, 
OhloState. 
BENSEND.l DWIGHT W., Professor of Forestry. B.S., 1937, 
Ph.D., 194::t:, Minnesota. 
BENSON, BEVERLY AJ.Jnstructor ln English. B. A, 1965, 
Augustana; M.A, 1967, Kansas. 
BENSON, DONALD R, Professor of English and Chair-
man of the Dej)artment. AB., 1949, Kansas City; M.A, 
1951, Colgate; Ph.D., 1959, Kansas. 
BENSON! GARREN 0., Assistant Professor of Agronomy. 
B.S., 196 , M.S., 1963, Minnesota; Ph.D., 1971, Iowa State. 
BENS0~1 ~AMES E.. Assistant Chemist. Ames Labora-tory-U~C. B.S., 1960, Hlllsdale; M.S., 1963, Iowa State. 
BERARD, MICHAEL F. Associate Professor of Ceramic 
EnJdneeringi· En~eer, ~es Laboratory-USAEC. B.S., 
1900, M.S., 962, Ph.D., 1968, Iowa State. 
BERESFORD HOBART, Professor EmerltusofAgrlcultural 
Engineering. as., 1924, A E., 1941, Iowa State. 
BERESFORD! REX. Professor Emeritus of Animal Sci-
ence. B.S. A, 911, Iowa State. 
BERGAN, WILLIAM K Instructor ln Physical Education 
for Men; Asslstant Track Coach. B.A, 1965, M.A, 1969, 
Northern Iowa. 
BERGER P. JEFFREY, Asslstant Professor of Animal 
Sclence. B.s., 1965, Delaware Valley; M.S., 1967, Ph.D., 
1970, Ohlo State. 
BERGER, ROGER W., Associate Professor of Industrlal 
Engineering. B.S.M.E..1. 195~._ Nebraska; M.S.LE., 1962, 
Kansas Stale; Ph.D., 11168, Oklahoma State. 
BERGLES, ARTHUR E. Professor of Mechanical Enid· 
neerlng and Chairman of the Department. S.B., S.M., 1958, 
Ph.D., 1962, Massachusetts Institute of Technology. 
BERGMAN, ROBERT D., Instructor ln Zoology and En-
tomology. B.S., 1968, M.S., 1970, Iowa State. 
BERN, CARL J.1 Instructor ln Agricultural Engineering. B.S., 1963, M.S., 1964, Nebraska. 
BERNARD, ROBERT W. Assoclate Professor of Forelscn L~gu_ge& B.A, 1958, .St. Thomas; M.A, 1962, Ph.D., 
1968, Kimsa& 
BERTHELSEN, JOHN D. ,Assistant ProfessorofVeterln~ 
Mlcroblology and Preventative Medlclne. D.V.M., 1958, 
M.S., 1971; Iowa State. 
BERTRAM, LEE A Assistant Professor of EnJdneerln_g 
Mechanics. B.S., 19M, M.S.AE., 1964, Purdue;Ph."D., 1969, 
Dllnols Institute of Technology. 
FACULTY 9 
BERZON, JUDITH R., Instructor ln ~ah. AB., Doug-
lass College (Rutgers); M.A, New York. 
BE'rl'IS, MERVIN D., Instructor ln AJrrlcultural Enid· 
neerlng. B.S., 1958, M.S., 1971, Ph.D., 1972, Iowa Stafe. 
BETZ, ELLEN L., Asaoclate Professor ofPeychology; Coun-
seling Psychologist, Student Counaellng SerVIce. a-J.,1947, 
Missouri; Ph.D., 1968, Minnesota. 
BEVERIDGE, ELIZABETH, Professor Emeritus ofF~ 
Environment. B.S., 1929, Colorado State; M.S., 1934, Iowa 
State. 
BIGGS, DONALD L..._ Professor of Geology. B.A, 1949, 
M.A, 1951, Missouri; rh.D., 1957, Dllnols. 
BISENIBKS, DAINIS, Instructor ln Engllsh. B.A., 1959, 
M.A., 1967, Mlchlgan. 
'IJISHOP, MARIE M., Assistant Professor; Assistant State 
C:.eader, 4-H and Youth Program, Cooperative Extenslon 
Services. B.S., 1942, Iowa -state; M.S., 1956, Mlchlgan 
State. 
BLAC~r CHARLES A, Professor of AJaonoiJly; Charlet 
F. Curuss Dl~shed Professor ln Agriculture. B.S., 
1937, Colorado State; M.S., 1938, Ph.D., 1942, Iowa State. 
BLACK, HENRY M., J:'rofessor of Mechanical EnJrlneertng; 
Alcoa Professor. B.S., 1929, Iowa State; S.M., 1934, Bar· 
varcL 
BLAINE, WILLIAM MAURICE, Instructor; Assoclate ln 
Horticulture. B.S., 1966, M.S., 1968, Dllnols. 
BLEYLE, CARL 0., Associate Professor of Muslc· Unlver· 
sit)' Organist. B.M., 1957, Kentucky;M.M., 1960, Wisconsin; 
Ph: D., 1969, Minnesota. 
BLINN, EDMUND G., Assoclate Professor of JoumaUam 
and Mass Communication. B.S., 1948, Boston; M.S., 1950, 
Iowa State. 
BLOCK. KING M. .._ Instructor ln Physical Education for 
Men. B.S., 1951, M.J!jd., 1954, Idaho. 
BOARMAN, A MARIE, Instructor ln J?!lyslcal Education 
for Women. B.S., 1963, Kent State; M.S., 1966, Penney!· 
vanla State. 
BOAST, WARREN B., Professor of Electrical Enldneerlng 
and Head of the Department; Anson Marston Dlstmgu.lahed 
Professor ln Engh!eering. B.S., 1933, M.S., 1934, Kansas; 
Ph. D. 1936, Iowa State. 
BOCKHOP,_ CLARENCE W~ Professor ofA~cultural Enid· 
neerlng ana Head of the uepartment. as., 1943, M.S., 
1955, Ph.D., 1957,Iowa State. 
BODENSTEINER. LEONARD J., Assistant Professor of 
Economics. B.S., 1936, M.S., 1952, Iowa State. 
BOEHNKE, GEORGE E., Assoclate Professor; Area Direc-
tor, University Extenslon. B.S., 1943, M.S., 1953, Iowa 
State. 
BOHLEN.1. JOE M..1. Professor of Soclology. B.S., 1947, 
M.S., 194tt, Ph. D., 11154, Iowa State. 
BOHLING, RICHARD W.1 Assoclate ln Agronomy. B.S., 1969, M.S., 1971, Iowa State. 
BOHNENKAMP, JEANNETI'E 8. InstrUctor ln Food and 
Nutrition. B.A, 1953, Clarke; M.s., 1956, Iowa State. 
BOLE'J DONALD E...l Professor of Polltical Science. B.S., 
1950, M.S., 1953, Ph.u., 1956, Wisconsin. 
BOND, MIRIAM P., Assistant Professor; Head, Under~ ad· 
uate Services, Library. B. A, 1934, Minnesota; M.A, 1964, 
Denver. 
BOND, PAUL R Assoclate Professor of Electrlcal Enid· 
neerln_g. B.S., 195'2, John Brown; M.S., 1958, Ph.D., 1963, 
Iowa State. 
BORCK, RW., Associate ln MUilc. B.A, 1948, M.A, 1956, 
Iowa. 
BORGEN, FREDERICK K, Asslstant Professor of Peychol· 
()gy and Research P@}'.chologlat, Student Counsellng Bervlce. 
RA, 1963, Ph.D., 1970, Mlilneeota. 
BORTLE, FRANK E., Professor of Mathematics; Coordina-
tor of Advising, College of Sclences and Humanities. B.S., 
1931, M.S., 1932, Texas- A and M; Ph.D., 1949, Iowa State. 
BORTZ, WALTER R, Asalstant Profeseor of Industrlal 
Education. B.S.z. 1961, Bowling Green; M.A, 1963~ Ball 
State; Ph.D., 19·11, Ohlo State. 
BOSTO!'!, ROBERT &., Instructor 1n Engllah. B.S., 1962, 
M.A, 19·12, Iowa State. 
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BO'UTSBLIS, GEORGE J., Instructor In Physlcal Educa· 
tlon for Men; Assistant Football Coach. B.S., 1963, North 
Carollna. 
BOWEN CHARLES CLARK. Professor of Botany; Aaslstant 
Dean d the College of Sclences and Humamties. B.S., 
1949, MS.,.1950, PILD., 1953, Mlchlgan State. 
BOWBN, DALE w. Associate Professor of Electrical Enld-
neerlng. B.S., 195~, South Dakota School of Mines; MS., 
1956, Ph.D., 1963,Iowa State. 
BOWBNJ. GEORGE a 1 Professor of ?hY.slc& B.S., 1949, Ph.D., 11153, CaUfomla nstltute of Technology. 
BOWBRUAN~,.BBUCE L, Instructor ln StatistiC& B.S., 
1987, Miami; M.S., 1989, PUrdue. 
BOWMAN, MICHAEL D., Instructor ln Computer Sclence. 
B.S., 1985, Iowa State. 
BOYD DALE E., Asslatant Professor of Journallsm and 
Mus comMunication. B.A., 1942, Iowa; M.S., 1970, Iowa 
State. 
BOYD MORTONM., InstructorlnArrrtcultural Engineering. 
B.S., 1D54, Pennsylvania State; M~ 1962, Massachusetts. 
BOYLAN DAVID B., JR., Professor of Chemical Engi-
neering; Dean of the College of Engineering. B.S., 1943, 
Kansas; Ph.D., 1952, Iowa State. 
BO'YLES, NORMAN L Professor of Education; Director 
of Teacher Placement. h.A, 1954, Tusculum; MS., 1957, 
Ed. D., 1963, Tennessee. 
BBACKBI.SSBBG, PAUL 0., Aasoclate Professor of Ani· 
mal Sclence. B.S., 1961.l North Dakota State; MS., 1963, 
Connecticut; Ph.D., 196tj, Oklahoma State. 
BRACKELSBERG PHYLLIS, Instructor In Textlles and 
Clothln& B.S., 1Hl, North Dakota State; MA, 1963, 
Connectlcut. 
BRAJTO, RITA, Asslstant Professor of Sociology. B.S., 
1956, San Jose State; M.S., 1967, Washington; Ph.D., 
1970, Mlnneaota. 
BRANDNER. FRED A. ,AsslstantProfessorofMathematics. 
B.S., 1921, Kansas State Teachers; MS., 1923, Chicago. 
BRANDT, PRANK E. Professor of Speech. B. A, 1938, 
Iowa State Teachers; M.s., 1948, Iowa State. 
BRANT GEORGE Asslstant Professor of Animal Sclence. 
B.S., 19h3J.. MS., 1965, Oklahoma State; Ph.D., 1971, Unl· 
verslty of liallfomla (Davls). 
BRA'rl'O~ C. GBNB, Asslstant Professor of Journalism 
and Mus liOmmunlcation. B.J., 1950, Missouri; MS., 1956, 
Kane a& 
BRA~J JULIE A. Asslltant Professor of EngUsh. B.A, 
1959, M.A., 1962, Ph.D., 1987, CaUfomla (Los Angeles). 
BBBABI.BY, II.AIUUNGTON C. JR. Assoclate Professor 
of Electrical E~ee$11 AsBOclate Professor of Computer 
Sclence. B.E.E., 1946, ueonrla Institute of Technology; 
M.S., 1950, Ph.D., 1954, Illlnofs. 
8RBJTBB, JOAN C. Asslstant Professor of Elemen~ 
Education. B.S., 195~, M.S., 1961, Mankato State; Ed.O:, 
1968, Northern Colorado. 
BN II., Professor of ~no~ Professor 
of • B.Sc.t 1944, Glassow (Scotland); Ph.D., 
8, D.Sc., 19 9, Lonaon (England). 
BRBWBR, KBNNETB A., Aasoclate Professor of Clvll 
Enalne~ B.S.C.E., 1960, M.S., 1961, K8D88.8 State; 
Ph.b., 1988, Texas A and M 
BRBWBB. WILMA D., Professor of Food and Nutrltlon 
and Head of the Department. B.S., 1935 Kansas State; 
M.S., 1939, Washington State; Ph.D., 1950, Mlchlgan State. 
!JUNDLBY,_TOM A..l~ProtessorofEntomology. B.S., 1928, 
-.S., 1929, t'D.D., 19H, Iowa State. 
BRO, LU C., Instructor ln Applled Art. B.S., 1955, Me· 
Phenon; M.A, 1967, MF.A, 1969, Iowa. 
BROCIOIAN, WILLIAM a, Assocta.te Professor of Elec-
trlPurdcal Englneertq. B.S., 1960, MS., 1962, Ph.D., 1966, 
ue. 
BRODSKY, ROBERT F., Professor of A~ace Engt. 
~and Head of Department. B.M.E., 1&17, Comtill; 
M.N AMero. E., UMS. D.SC. 1950, New York; M.S., 1957, 
ew ~co. 
BROWN.._ DONALD W., Profeuor of lndustrlal Admlnlstra-~A.~n;sJ942. Kansas State; M.B.A, 1946, Denver; 
BROWN'-E. DOUG:(.AS, Aasoclate.t .. Music Director, WOI 
AM·FM. .H.A., 1960, Knox; M.A., 1~, Iowa. 
BROWN1 FREDERICK G., Professor of Psychology; Pro-fessor or Education. B.A., 1954, MA, 1955, Wl.Sconsln· 
Ph.D., 1958, Minnesota. ' 
BROWN, GEORGE GORDON, Associate Professor of Zool· 
ogy. B.S., 1959, MS., 1961, Vlrglnla Polytechnic; Ph.D, 
1966, Mlaml "(Florida). · 
BROWNL IIIU.EN K.bff!Btructor In Veterinary Pathology. 
B.A, 19-tO, Southam ols. 
BROWN, JOSEPH M. Associate Professor of Electrical EnP~eerlng. B.S., 19M, Mlssisslppl State; M.S., 1961, 
SoUtham Methodist; Ph.D., 1965, Carnegie-Mellon. 
BROWN, L NED, Associate Professor of Veterinary Micro-
biology and Preventive Medicine Veterinary Medical Dl-
agnostlc Laborato~. D.V.M., 195S, Ohio State; MS., 1962, 
Ph.D., 1966,Iowa State. 
BR0~1 MILTON D., Associate Professor of Education. B.S., 1~Htl, Central Michigan; M.B.A., 1952, Denver; Ph.D., 
1964, Michigan. 
BROWN, NANCY & Assistant Professor of Institution 
Management. B.S., 1960, Vermont; MS., 1964, Kansas 
State; Ph.D., 1972, Iowa State. 
BROWN R. GROVER, Professor of Electrical Engineering. 
B.S., 1948, M.S., 1951, Ph.D., 1956,Iowa State. 
BROWN, SUSAN ALICE.r. Associate, Editor, Statistical 
Laboratory. B.S., 1955, M.a, 1960, Iowa State. 
BROWN, TIMOTHY A, Assistant Professor; Assistant Dl· 
rector for Admlnlstrative Services, Library. B. A, 1962, 
St. Paul Seminary; M.S., 1964, llllnols. 
BROWNING, GEORGE ¥-1 Professor of Agrono~y. B.S., 1932, Missouri; M.S., 19M, Ph.D., 1938, West Vlrglnla. 
BROWNING, J. ARTIEJ Professor of Plant Pathology. B.S., 
1947, Baylor; Ph.D., 19b3, Comell 
BRUENE, ROGER J., Asslstant Professor ln Charge of 
Farm Operation. B.S., 1956, Iowa State. 
BRUNER, CHARLOTTE a Assistant Professor of Foreign 
Languages. B.A, 1938, iifu;'ots; M.A, 1939, Columbfa. 
BRUNER.l~DAVID K., Professor of English. AB.!.-.~933, 
AM., 19M, Washington (St. Louis); Ph:D., 1941, wmols. 
BRUTON, BRENT T., Asslstant Professor of Sociology. 
B.A, 1964, MA, 1966, Ph.D., 1970, MlssourL 
BRYAN, RAY J., Professor of Educatloni Professor-in· 
Charge of Professional Studies. B.S., 193o:s, MS., 1937, 
Kansas State; Ph.D., 1940, Nebraska. 
BUCHANAN, IRENE Ki Associate Professor, Home Eco-
nomics. B.S., 1923, MS., 938, Iowa State. 
BUCHAN~, ROBERT E., Professor of Bacteriology; Pro-
fessor of Spec~al Research and Development; Dean Emeritus 
of the Graduate College. B.S., 1904, D.Sc., 1958, Iowa 
State; MS., 1906, Ph.D., 1908, Chicago; D.Sc., 1954, Rut· 
gers. 
BUCHELE, WESLEY F., Professor of AJmcultural Engl· 
neerlng. B.S., 1943, Kansas State; M.S., 1950, Arkansas; 
Ph.D., 1954, Iowa State. 
BUCK. CORNELIA L, Instructor ln Textlles and Clothing. 
B.S., 1946, Iowa State. 
BUCK. GIUFPI1'H J., Associate Professor of Horticulture. 
B.S., 1948, MS., 1949, Ph. D., 1953, Iowa State. 
BUCK, WILLIAM B., Professor of Veterinary Pathology (Toxicology), Vete~ Medical Dlqnostic Laboratory. 
B.S., D.V.M., 1956, Missouri; MS., 1963, Iowa State. 
BUCKELS, ELIZABETH E., Instructor In En_gUsh; Instruc-
tor In Educatlon. B.A, 1941, Grinnell; MS:, 1968, Iowa 
State. 
BUDOLFSON MARIE A. Professor of Famlly Environ· 
ment. B.S., 19S2, M.S., 1943,1owa State. 
BULKLEY, ROsS V. Associate Professor of Zoology and 
Entomology. B.S., 1952, MS., 1957~ Utah State; -Ph.D., 
1969, Iowa State. 
BULTENA. GORDON L, Professor of Sociology. B. A, 
1957, Northern Iowa; MA., 1959, Ph.D., 1963, Miimesota. 
BUNDY, CLARENCE E. Professor of Agricultural Edu· 
cation. B.S., 1929, MS., 1S34, Iowa State. 
BUNDY, LARRY GENE, Associate in Agronomy. B.S., 
1966, MS., 1967, Dllnol& 
BUREAU, ALFRED J., Assistant Professor of Physics. 
B.S., 1941, BUllngs Polytechnlc; M.S., 1952, Ph.D., 1956, 
Iowa State. 
BURG~1 CHRISTIAN P. Associate Professor of Engi-
neering MechaniC& 'R.Sc. (Eng)1 1952, Stellenbosch (South Africa); Ph.D., 1967, Capetown \South Africa). 
BURKHALTER, N. LAURENCE Professor of Music. LT. 
C. L.t 193~t Trlnlty (London)i B. SM., 1947, Bluffton; M.M., 
194lf, Nonnwestem; Ph.D., 1lf61, Ohio State. 
BURKHART, LAWRENCE E, Professor of Chemical E!1Si-
neering; Assistant Chief, Chemical Engineering Division, 
Ames, Laboratory-USAEC. B.S., 1953,KansasState;M.S., 
1956, Ph. D., 1958, Iowa State. 
BURKHOLDJUl, HARVEY R, Assistant Chemist, Ames 
Laboratory-USAEC. B.S., 1954, North Dakota. 
BURNET, GEORGE, Professor of Chemical Engineering 
and Head of the Department· Chief Chemical EnKlneerlni 
DlvlslonJ. Ames LabOratory-USAEC. B.S., 1948, M"S., 1949; 
Ph.D., 1lf51, Iowa State. 
BURRELL, HARRY G., Assistant Professor; Sports Editor, 
Information Service. B.A., 1933, M.A., 1946, Iowa. 
BURRIS, JOSEPH S., Associate Professor of Botany. B.S., 
1964, Iowa State; M.S., 1965, Ph.D., 1967, Virginia Poly-
technlc. 
BURROUGHS, WISE, Professor of Animal Science; Charles 
F. Curtiss Distinguished Professor in Agriculture. B.S., 
1934, Ph.D., 1939,1l.Unois. 
BUTLER. CONSTANCE C.z. Assistant Chemist, Ames Lab-
oratory-USAEC. B.S., 195b, Iowa State. 
BUTLER, ROBERT 0., Assistant Professor of Engineering 
Graphics. aS., 1951, Iowa State. 
BUTTRAM MALCOLM T., Assistant Professor of PhYsics; 
Associate Physicist, AmesLaboratory-USAEC. B.A., 1965, 
Rice; Ph.D., 1970, Princeton. 
BUTTREY, BENTON W. Professor of Zoology and Entomol-
ogy. B.S., 1947, M.S., 1949, Idaho; Ph.D., -1953, Pennsyl-
vania. 
BYLER, .BENNIE L, Assistant Professor of Amcultural 
Education. B.S., 1964, Arkansas State; M.S., 1.968, Ar-
kansas; D. Ed., 1972, illinois. 
BYLER, LINDA F., Instructor In Child Develzftf:ent. B.S., 
1970, Fort Hays Kansas State; M.Ed., 1971, ols. 
CAGLA.R_, METIN, Associate in Economics. B.S., 1963, 
Istanbul \Turkey); M.S., 1969, Nebraska. 
CAIN, GLORIA BAUMGARTNER, Instructor In Home 
Economics Administration. B.S., 1971, Iowa State. 
CAIN, BRYAN E., Professor of Mathematics. B.S. 1963. 
Massachusetts Institute of Technology; M.S., 1964, Ph.D., 
1968, Wisconsin. 
CALDER, GEORGE V., Assistant Professor of Chemistry; 
Associate Chemist, Ames Laboratory-USAEC. B.S., 1960, 
Notre Dame; Ph.D., 1965, California (Berkeley) 
CALDERWOOD, F. WAYNE, Assistant Ceramic Engineer, 
Ames Laboratory-USAEC. B.S., 1946, M.S., 195'1, Iowa 
State. 
CAMP, ROGER C, Professor of Electrical Engineering. 
B.S., 1955, Oklahoma State; M.S., 1957, Ph.D., 1962, Iowa 
State. 
CAMPBELL, KENNETH L Associate In Agricultural Engi-
neering. B.S., 1967, M.S., 1tho, Iowa State. 
CANNON C.Y., Professor Emeritus of Daliy Science. B.S., 
1913, ut;ili State; M.S., 1924, Ph.D., 192"'7. Iowa State. 
CANUTE, RUSSELL J., Associate Professor of Education; 
Assistant Director, Student Counseling Service. B.S., 1949, 
Western Michigan; M.A., 1950, Michigan; Ed.D., 1961, 
Wyoming. 
CAPELLEN, JENNINGS M. Assistant Chemist, Ames 
Laboratory-USAEC. B.S., 19S8, Iowa State. 
CARITHERS, JEANINE R., Associate Professor of Vet-
e~ Anatomy. B.S., 1956, M.S., 1965, Iowa State; 
Ph.D., 1968, MlsSourl. 
CAIUTHER8, ROBERT w., Assistant Professor 1n Vet-
erinary Cllnlcal Sclences, Biomedical Engineering. D.V.M., 
1956, lowa State; M.S., 1968, MlssourL 
CARLANDER. KENNETH n Professor Of Flaheries Bio-
logy. B.A., 1936, M.S., 1938. Ph.D., 1943, Minnesota. 
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CARLIN, AGNES FRANCES, Professor of Food and Nutrl-
tlon; Professor of Food Technology~ B.S., 1931, M.A, 1933, 
Columbia; M.S., 1943, Cornell; -Ph.D., 1947, Iowa State. 
CARLSON, BILLE C., Professor of Ph.vslcs; Professor of 
Mathematics; Senior Physicist, Mathemallcs and Computer 
Sclence Division, Ames Laboratory-_USAEC. B. A, 1946, 
M.A., 1947, Harvard; Ph.D., 1950, Oxford (England). 
CARLSON, DAVID L, Associate Professor of Electrical 
Engineering. B.S., 1959, Mlnnesota;M.S., 1961,Pb.D., 1964, 
Iowa State. 
CARLSON, mVING T. Associate Professor of AKfODOmY· 
B.S., 1950, M.S., 1952, Washington State; Ph.D., 1955, 
Wisconsin. 
CARLSON, 0. NORMAN, Professor of Metallurgy; Senior 
Metallurgist, Ames Laboratory-USAEC. B.A., 1943, Yank-
ton; Ph.D:, 1950, Iowa State. 
CARLSON, RICHARD E., Assistant Professor of Agricul-
tural Climatology. B.S., 1967, Nebraska; M.S., 1969, Ph.D., 
1971, Iowa State. 
CARR PERCY K Professor Emeritus of }'bysics. B.S., 
1925, ~an; M.S., 1926, North Carolina; Ph.D., 1930, 
Cornell. 
CARSON, THOMAS L., Instructor in VeterinaeyPathology, 
Veterinary Diagnostic Laboratory. D.V.M., 1970, Iowa 
State. 
CARSTENS, ROBERT L Professor of Clvll Engineering. 
B.S., 1943, M.S., 1964, Ph.b., 1966, Iowa State. · 
CARTER, RICHARD L, Instructor in Agricultural Edu-
cation. B.S., 1966, M.S., 1968, Oklahoma State. 
CARVER LOWELL L, Professor of Industrial Education. 
B.S., 1930, Northern Iowa; M.S., 1937, Iowa State. 
CASSIDY, DELMAR R., Associate Professor of Veterin~ 
Pathology. D.V.M., 1957, M.S., 1958, Texas A & M; Ph.D., 
1970, Iowa State. 
CAUGHEY, ROBERT A., Professor of Civil Engineering. 
B.S., 1907, C.E., 1916, Pennsylvania State. 
CHADDERDON, HESTER, Professor Emeritus of Home 
Economics Education; Mary B. Welch Dlstingulshed Pro-
fessor 1n Home EconomiC& B.S., 1924, Nebraska; M.A, 
1928, Chicago; Ph.D., 1938, Ohio State. 
CHANG, K C., Associate Professor of Sociology. B. A., 1944, 
Southwest Associated Unlverslty(Chlna);M.s.-, 1965,Ph.D., 
1968, Missouri. 
CHAPMAN, ORVILLE L, Professor of Chemistry. B.S., 
1964, Vlrglnia Polytechnic, Ph.D., 1957, ComelL 
CHARITY LEON F., Professor of ~cultural Engineering. 
B.S., 1940, New Hampshire; M.&, 1952, Vlrglnla Poly-
technic; Ph.D., 1956, Cornell 
CHARLES, DON C, Professor of Psychology; Professor of 
Education. B.A., 1941, Iowa State Teachers; M.A., 1947,. 
Ph.D., 1951, Nebraska. 
CHARLES, ROBERT L, Instructor ln Speech. B.A, 1970, 
Callfomla State (Fullerton); MS., 1971, Illinois State. 
CHABI'AIN, CLAuD a, Assistant Professor of Veterinary 
Cllnlcal Sclences. B.S., 1967, D.V.M., 1969, Missouri; M.a, 
1972, Iowa State. 
I 
CHATFIELD WALTER L, Aaalstant Profeasor of Forelp 
Languages; Assistant Professor of Education. B.A., 1956, 
Augustana (Dllnols); M.A, 1958, Iowa. 
CHEN, CHm W., Professor of Metallurgy; Senior Metal· 
lurJrist~Ames Laboratory-USAEC. B.A.J 1944, NatloDal ChiB.o (China); M.S., 1950, IUlnolt tnatltute of Tech· 
nology; Ph. , 1964, Columbia. 
CHENG, BANGBBENG Asaoclate ProfessorofEconomlcs. 
B. A, 1948b.T~g~Hwa (China); M.A, 1953, Geoqre Wash-
ington; Ph. , 1963, Princeton. 
CBERRY.t EUGENE S. J.. Aa8iltant Pro!eseor of Psychology; 
Cllnlcal l'sychologlat, z:ttudent Cotm.ell~ Service. RA, 
1956ii H&rVard; M:A; 1961, Kent State; D., 1968, Van· 
derb t. 
CHERRY, NANCY C. Instructor 1n Head Start ~ 
Program. A B., 1962, QUeena College; M.A, 1971, Vauder· 
bllt. 
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CBEBSEB, NANCY J., Instructor ln Physics; Assistant ~slclst, Ames Laboratory-UBAEC. B.A., 1967, Cornell; 
Ph: D., 1972, SUNY at Stony Brook. 
CBEVILLE NORMAN P., Assoclate Professor of Veteri-
nary Path~Qgy. D.V.M., 1959, Iowa State; M.S., 1962, 
Ph.D., 1964, Wisconsin 
CHIEN MARGARET MIN, Associate, Aaronomy. B.S., 
1967, Taiwan Provtnc1al Chung-Hslng; M.S., 1970, Iowa 
State. 
CRIOTTI PREMO, Professor of Metallur_gy; Senior Metal-
lurJdlt, Ames Laboratory-USAEC. B.S., 1938, llilnols; 
Ph. "D., 1$50, Iowa State. 
CHOLVIN, NEAL R, Professor of Vete~ Physiology 
and Pharmacology; Professor ofV eterlnaey Anatomy; Chali-
manof Blomec:Ucal Enaineerlng Program. B.S., 1949, W~e 
State; D.V.M., 1954, -y.s., 1958, Michigan State; Pb:D., 
1961, Iowa State. 
CBIUBi'BNSEN CHARLENE E. Instructor ln Physical 
Education for Women B.S., urid, M.S., 1972, St. Cloud 
State. 
CBBIBl'ENSEN, GEORGE C., ProfessorofVeterln~ Ana~ 
omy; Vlce President for Academic Aft'alrs. D.V.M., 1949, 
M.S., 1950, Ph.D., 1953, Cornell 
CHBISTIAN,~ JAMBS W.t. Professor of Economics. B.A, 
1962, M.A, 1964, Ph.D., bl66, Texas. 
CHIUBI'JAN, LAUREN L, Associate Professor of Animal 
Sclence. B.S., 1958, Iowa State; M.S., Ph.D., 1963, Wls-
consln. . 
CHBIB'l'IANSEN..t DARLENE K., Assoclate ln Food and 
Nutrltlon B.S., 11:172, Iowa State. 
CLARDY,JON C., Associate Professor ofCheml~;Chem­
lst, Ames Laboratory-USAEC. B.S., 1964, Yale; Ph.D., 
1968, Harvard. 
CLARK, RAYMOND L, Associate Professor of Agronomy; 
Aseoclate Professor of Plant Pathology. B.S., 1957, Ph.D., 
1961, Washington State. 
CLARK. RICHARD 0., Assistant Chemist, Ames Lab-
oratory-USAEC. A B., 1946, Kansas State of Fort Hays. 
CLARK.ROBBBT &, Instructor ln Geography. B. A, 1970, 
M.A, 1972, Northern Iowa. 
CLARK. SAMUEL G., Associate ProfessorofChlldDevelop-
ment and Chairman of the De.P._~ent. B.&Ed., 1959, 
M.Sc.Ed., 1963, Drake; Ph.D., 1868, Iowa State. 
CLARK. TRACY L, Associate Professor of Veterinary 
Cllnlcal Sciences. B.S., 1958, D.V.M., 1960, Kansas State. 
CLEASBY JOHN L Professor of ClvU EnJdneerlng. B.S., 
1950, M.S, 1951, Wlsconsln; Ph.D., 1960, Iowa State. 
CLEM, JOHN R, Associate Professor of Physics and Phys-
lclst, Ames Laboratory-USAEC. B.S., 1960, M.S., 1962, 
Ph.D., 1965, Dllnol& 
CI.£VBNS. BIUC, Asalstant Professor of Architecture. 
B.Arch., 1961, Manitoba (Canada); M.Arch. & Urban De-
atgn, 1968, Washington (St. Louls). 
COADY, LARRY a, Asllstant Plofessor of Eelctrlcal Engi-
neering. B.S., 1959, M.S., 1963, Ph.D., 1985, Iowa State. 
CODY, ROBERT D., Assoclate ProfessorofGeology. B.A, 
1960, St. Loula; M.A, 1962, Wyoming; Ph.D., 1968, Col-
orado. 
COHEN, BARRY, Associate Professor of Soclology. B. B.A., 
1958, M.A., 1959, City College of New York; Pli.D., 1962, 
Dllnola. 
COLLINS. BRUCE D., Assistant Professor of Industrial 
Admlnlstratlon B.B.A, 1985, M.A, 1967, Iowa; C.P.A 
1972. 
COLLINS. EDGAR V. JR., Assoclate PlofessorofChemtcal f:lf:eerlng. B.S., 1944, Louisiana State; M.S., 1947, Iowa 
COLWELL, PBTBR. Associate Professor of Mathematics. 
B.A, 1958, Wooster; M.A, 1960, Ohlo; Ph.D., 1965, Min-
nesota. 
COMSTOCK. CIIB8l'BR S., JR. Assistant Professor of 
Electrlh. cal Esisdneerln& B.E.E., 1BS9, Unlon; M.S., 1964, 
P n. 1969, rowa Stafe. 
CONNOLLY, CBABLBS P. .JB., Asaodate Profel801' of 
8Deecb. A B., 1961, Dayton; KA, 1962, Ohlo; Ph.D., 1970, 
O"'hlo State. 
CONOVER. DARLENE K. Assistant Professor of Physical 
Education for Women. B.A, 1962, M.A, 1965, Colorado 
State. 
CONWAY, ARTHUR F., Instructor in Zoology and En-
tomology. B.S., 1968, Wllllam and Mary. 
CONWAY, CAROLYN M., Instructor ln Zoology and En-
tomology. B.S., 1966, Longwood; M.A, 1968, Wflllam and 
Mary; Ph.D., 1972, MlamL 
CONZBMIUS. ROBERT J. Assistant Chemist Ames Lab-
oratory-USAEC. B.S., 19S6, North Dakota State; MS., 
1962, Iowa State. 
COOK, BARNETT C., Associate Professor of Physics; 
Physlclst, Ames Laboratory-USAEC. B.S., 1946, North-
western; Ph.D., 1956, Chicago. 
COOK HERBERT C., Professor of Polltlcal Science. B.A, 
1922, iowa State Teachers; M.A, 1925, Ph.D., 1926, Iowa. 
COOK. JAMES A.,_ Assistant ProfessorofHortlculture. B.S., 
1949, Iowa State; rn.D., 1954, Cornell 
COOK, JEAN G., Instructor; Cataloger, Library. B. A, 
1949, 1owa; M.LS., 1969, Oklanoma. 
COOK, WILLIAM J., Assoclate Professor of Mechanical 
Engineering. B.S., 1957, M.S., 1959, PhD., 1964, Iowa 
State. 
COONEY, LARRY D.,Asslstant Professor of Physical Educa-
tion for Men. B.S., 1962, Kansas State; M.S., 1966, Ed.D., 
1972, Brigham Young. 
COOPER, BENJAMIN S., Assistant Professor of Physics; 
Associate Physicist, Ames Laboratory-USAEC. B.A., 1963, 
Swarthmore; Ph.D., 1968, Vlrglnla. 
COOVER, MERVIN 8., Professor of Electrical Engineering; 
Dean Emeritus of the College of Engineering. E:E., 1914, 
D.Engr., 1957, Rensselaer. 
COPPE'IT, JOHN L, Assistant Professor of Industrial 
Administration. B.S..t 1958, Southern State; M.B.A, 1966, 
Houston, PJLD., 197o::s, Arkansas. 
CORBET!', JOHN D., Professor of Cheml~ and Chair-
man of the DeJ!~ent; Chl!f1 Chemlstr:Y DlVlsion, Ames Laboratory-USAEC. B.S., 1~8, Ph.D., 1952, Washington. 
CORElL M. MARIE.t Instructor ln. Food and Nutrition. 
B.S., 11:1'10, M.S., 197~, Iowa State. 
CORNETTE, JAMES L, Professor of Mathematics. B.S., 
1955, West Texas State; M.A, 1959, Ph.D., 1962, Texas. 
Carl'Mt~E., Professor of Horticulture. B.S., 1943, M.S., 
1951, sourL 
COULSON, ROGER W • .~,. Professor of Child Development. 
B.A, 1942, M.A, 1949, rh.D., 1958, Iowa. 
COURTEAU, JOANNA Assistant ProfessorofForelgn Lan-
guages. B.A, 1960, Mbmesota; M.A, 1962, PhD., 1970, 
,Msconsln 
COWAN, CHARLES D. Assistant Professor of Electrical Enginee~ B. Ai 1900, Bob Jones; B.S., 1954, Kansas 
Stale; M.S., 1962, ow a State. 
COWLES. HAROLD A., Professor of Industrial Engineering. 
B.S., 1949, M.S., 1953, Ph.n, 1957, Iowa State. 
COX. a PHILIP, Professor of Statlstlca B.A, 1940, M.A, 
1947, Oxford (England). 
COX, DAVID P., Professor of Statlstlca B.S., 1953, Cornell; 
M.S., 1957, North CaroUna State; PhD., 1959, Iowa State. 
COX, JANE F., Instructor In Speech. B.S., 1962, Iowa 
State; M.A, 1964, Drake. 
CRABE, SEDAHLIA J., Assistant Professor of Chlld Devel-
QPment. B.S.i 1967, Berea College; M.S., 1969, Kentucky; 
Ph.D., 1972, owa State. 
CRA~ HAMILTON, Asllstant Professor of History. 
B.A, 1960, M.A, 1962, Washington; Ph.D., 1969, Iowa. 
CRAWFORD HAROLD B., Professor of AJnicultural Edu-
cation and Head of the Department. B. "B., 1950, M.S.. 
1955, Ph.D., 1969, Iowa State. 
CRAWFORD JOE V., Associate Professor of Engineering 
Graphic& B.S., 1949, M.S., 1962, Iowa State. 
CRAWLEY, B. BERT, Asslstant Professor of Physics; As-
aoclate Physicist, Ames Laboratory-USAEC. B.S., 1962, 
Louisiana Polytecbnlc; Ph.D., 1966, Iowa State. 
CRIPPEN, ALPBED a, Asaoclate, Engineering Research 
Institute. B.S., 1929, Iowa State. 
CROCKE"rl', DAVID J., Asslstant Professor of Industrial 
Adm1nlstratlon. B. B.A., 1964, M.A, 1968, Iowa. 
CROM.J. ROBERT L, Associate Professor of Journalism and 
Mass \.iommunlcation; Assistant Dean of Unlversl~ Ex-
tension. B.S., 1950, Iowa State; MS., 1956, North Dakota 
State; Ph.D., 1967, Mlchlgan State. 
CROOK, JAMES, Assistant Professor of Journallsm and 
Mass Communication B.A •• 1961, M.A., 1963, Iowa. 
CROWs._RONALD, Instructor ln Electrical Engineering. 
B.S., 1w1, Iowa State. 
CRoWN, ROBERT W., Staff Economist, Center for Am-
cultural and Rural Development. B.A., 1963 Queen's(cran-
ada); M.Sc., 1968, Guelpb (Canada); Ph.D., 1972, Iowa 
State. 
CROY, FLOYD E., Assistant Professor of Industrial Edu-
cation. B.S., 1969, MS., 1970, Ph.D., 1972, Iowa State. 
CROY, PAMELA A, Asslstant Phvsiclst, Ames Labora-
tory-USAEC. B.S., 1966, MS., 1967, Michigan Tech. 
CRUMP, MALCOLM R, Associate ProfessorofVeterin~ 
Physiology and Pharmacology. B.S. 1951, ~PolY­~~~· V.M, 1958, Georgla; MS., 1961, Pli.D., 1965, 
CULLER. CAROL J., Instructor In Chlld Development. 
B.S., 1964, Oblo State; M.S., 1970, Mlchlgan State. 
CULVER, MAX K., Instructor In Speech. B.A., 1967, 
Drury; M.A., 1969, Colorado. 
CUMMINGS. DAVID E Assistant Professor of Engl_lsb. 
B.A., 1947, Pennsylv&Dla State; M.A., 1954, Columbia; 
Ph.D., 1969, NebraSka. 
CURRENT, N. CRAIG, Instructor, Clvll Defense, Engi-
neering Extension. B.A., 1968, Iowa State. 
DAHIY A. RAJBIR SINGH, Assoclate Professor of Mathe-
matic& aSc., 1960, M.&, 1962, Ph.D., 1966-67, Blrla 
lnstltute of Technology and Science (Pllanl). 
DABM, PAUL A., Professor of Zoology and Entomology; 
Professor ln Charge of Entomology; PrOfessor of Blochem-
~; Charles F. Curtiss Dlstlnlridshed Professor ln Agri-
culture. B.A., 1940, M.A., 1941, Ph.D., 1947, llllnols. 
DAKE, DENNIS M., Assistant Professor of Applied Art. 
B.A, 1966, Upper Iowa; M.A., 1969, Northern loW,a. 
DANIELLS. MARIAN E, Assistant Professor of Mathe-
matics. A B., 1908, Kalamazoo; A B., 1908, Chlcago; M.S., 
1919; Iowa.State. 
DANIELSON, DONNA R., Assoclate Professor of ApDlled 
Art; Assoclate Professor of Textiles and Clothing. 'B.S., 
1957, M.S., 1961, Iowa State. 
DANIELSON, GORDON C., Professor of Physlcs;- Dlstln-
KUlshed Professor 1n Sciences and Humanities; Senior Phye-
fclst. Ames Laboratory-USAEC. B.A.t 1933, M.A., 1935, 
British Columbia (CanBda); Ph.D., 1UJW, Purdue. 
DANOFSKY, RICHARD A, Professor of Nuclear Engi-
neering. B.S., 1955, M.S., 1960, Ph.D., 1963, Iowa State. 
DARE, CHARLES E. Asslstant Professor of ClvU Enid· 
neerlng. B.A., 1961, B.s., 1962, M.S., 1963, Ph.D., 1968, 
Iowa. 
DAVENPORT, CYNTHIA A Instructor ln En~ B.A., 
1967, Minnesota (MorrlB); MA., 1969, Colorado State. 
DA VEN'POiT, RICHARD W. Instructor ln Bl>eech. B. A, 
1967, Kearney State; M.S., 1009, Colorado State. 
DAVBY, HAROLD w., ProfessorofEconomle& B.A, 1936, 
Syracuse; M.A., 1938, Ph.D., 1939. Harvard. 
DAVID~. CAROL &, Instructor ln Engllsb. B.A., 1952, 
Beloit; M.A., 1970, Iowa State. 
DAVID, HERBERT A., Professor of Statistics and Head 
of the Qepartment; Director of the Statistical Laboratory. 
B.Sc., 1947, Sydney (Australia): Ph.D., 1953, London(Eng· 
land). 
DAVID, HERBERT T., Professor of Statlstlcsi. Professor 
oflndu8trlal ~eerlng._ AB., 1947, Harvard; M.A.,1948, 
Columbia; Ph.D., 1960, Chicago. 
DAVID, WILLIAM II. , Instructor ln Music. B.Mus., 1969, 
M.Mus., 1970, D.Mu&A., 1972, Mlcblgan. 
DAVIDSON, STANLEY V., AaiOClate Profeuor; Asslatant 
State Leader, 4-H and Youth Programs, Cooperative Ex-
tension Service. B.S., 1942, M.S., 1952, Iowa State. 
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DAVIES. PHILLIPS G., Assoclate Profeuor of Enallsh. 
B.A., 1946, Marquette; M.A, 1M7, Ph.D., 1960, N""ortb· 
western. 
DAVIES. ROSEMARY B., Aulstant Professor of English. 
B.S., 194"7, MA., 1948, Northwestern. 
DAVIS. ARTHUR W., Professor of Engineering Mechanic& 
B.S., 1929, M.S., 1931, Ph.D., 1939, Iowa State; 
DAVIS. JAMES B. Asalstant Professor; Educational Co-
ordinator, WOI AM-FM-TV. B.S., 1928, Iowa State; M.S., 
1936,Mlnnesota. 
DAWN, JOHN A, Asaoclate Professot of Applled Art. 
B.LD., 1955, Manitoba (Canada); MS., 1967, Iowa State. 
DE~1 DWIGHI' G. Professor of Soclology! A B., 1943, Capita~; M.Dlv., 194~ Garrett; M.A., 1947,-Nortbwestem; 
Ph. 'D., 1956, Ohlo State. 
DEAN1_NATBAN W., Asslstant Professor ofPb.vslce. B.S., 1963, North Carolina; Ph.D., 1968, Cambridge {England). 
DEARIN, RAY D., Assoclate Professor of $peech. B.A, 
1963, Hai'dl.ng; M.A., 1965, Ph.D., 1970, Dllnol& 
DEBACA. MARY M., Instructor ln ¥amJly Environment. 
B.S., 1951. Purdue; M.S., 1961, Iowa State. 
DEBACA, ROBERT C., Professor of Animal Sclence. B.S., 
1951, New Mexico State; M.S., 1954, Pb.D., 1960, Oregon 
State. 
DEJONG, PAUL &, Associate Professor of Engineering 
Graphle& B.S., 1960, M.E, 1965, Iowa State. 
DEKALB EDWARD L. Assoclate Chemlst, Ames Lab-
oratory-USAEC. B.S., 1S51, Iowa State. 
DEKOVIC, CHARLES W., Assistant Professor of Archltec-
ture. B. Arch., 1958, Dllnolslnstltute of Technology. 
DELUCA, FREDERICK P., Assistant Professor of Edu-
cation; Assistant Professor of Earth Sclence. B.S., 1960, 
Western Connecticut; M.A, 1964, Falrfleld; M.N.S., 1967, 
Ph. D., 1970, Oklahoma. 
DEMIREL, TURGUI', Professor of ClvU Enldneertp_g. B.S., 
1949, Ankara (Turkey); M.S., 1959, Ph.D., 1962; Iowa 
State. 
DENISBN, ERVIN L., Professor of Horticulture and Chair-
man of the Deparb:nent. B.S., 1941, Minnesota; M.S., 194'7, 
Ph.D., 1949, Iowa State. 
DESKIN, JILLENE &, Instructor ln Soclology. B. A, 1967, 
Drake. 
DEUTSCH, CHARLES J., AsiOclate, Photo Service; Head 
Photographer. 
DEWITT, JERALD &, Asslstant Profeseor of Zoolo~ and 
Entomology. B.S., 1967, Eastern Illlnola; M.S., 1970, Ph.D., 
1972, Illlriols. 
DEWITr, NANCY B., Instructor ln Chlld Development. 
B.S.Ed., 1969, Eaatem Dllnola;MEd., 1972, Dllnol& 
DEYOUNG, DONALD W. Assoclate ProfeaeorofVe~ 
Cllnclal Sclence& B.S., 19ti2, D. V.M,1964,Mlchlgan;Pb.Jl, 
1971, Colorado State. 
DIC~ DAVID A 1 .1nstructor In Statlstlc& AB., 196'7, M.S., 1w9, M1am1 (Omo). 
DICKINSON, RUSSELL B. Asaodate Profeaeor OfPhYIIlcal 
Education for Men. B. A, 1622, Iowa State Teachen;M.A, 
1938, Iowa. 
DICKINSON, TERRY L..r.Aasl.stantProfessorofPaychology. 
B.S., 1964, M.A, 1967, ra.D., 1969, Oblo State. 
DICKINSON, ZANE B, Instructor In Engllsh. B.S., 1966, 
South Dakota State. 
DICKM.ANN, DONALD I., Asllatant Professor of Forestry. 
B.S., 19M, waahlngton; PhD., 1969, Wlsconllln. 
DICKSON, SPENCER E. Profeseor of Mathematic .. B.A., 
1960, Kansas; M.S., 1961, Ph.D., 1963, New Mexico State. 
DIEDRICBS. WJLMBJl C. Aaslstant Chemist, Amea Lab-
oratory-USAEC. BS., 19G2, Colorado State. 
DJBDBICK. WALTER. Aaeodate Professor ol Induatrlal 
Education. B.S., 1959, M.S., 1960, Stout State; Pb.·D., 
1971, Iowa State. 
DIBBL, BABVBY, Profeuor of~ ~eel 
Profeseor ln Sdences and Humanltlea. B.S., 1932; Ph.D., 
1936, Mlchlpn. 
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DIERKS, RICHARD E., Professor of Veterinary Micro-
biology and Preventive Medicine Veterinary _Medical Re-
search Institute. B.S., 1957, D.V.M., 1959, M.P.R, 1964, 
Ph.D., 1964, Minnesota. 
DILL HARVEY T. Assistant Professor of Industrial Ad-~ration. B.S., RA., 1963, Denver; M.A., 1972, Iowa 
St~ _ 
DILLMAN RICHARD C., Assoclate ProfessorofVeterlnB!)' Pathol~;'Veterlnary Medical Diagnostic Laboratory. B.S:, 
1959, D.V.M., 1961, Iowa State; M.S., 1964, Ph.D., 1968, 
Kansas State. 
DILTS, HAROLD E., Professor of Education; Professor 
ln Charge of Secondary Education. B.S., 1951, M.A., 1958, 
Northern Iowa; Ph.D., 1963, Iowa. 
DISNEY, RICHARD L, Associate Professor of Journalism 
and Mass Communication. B.A., 1937, Oklahoma. 
DISQUE, NEIL E., Associate Professor; Associate Direc-
tor, Information Service. · B. A., 1932, Dartmouth;' B.J., 
1933,M1ssourL 
DISSINGER, JEAN K. Asslstant Professor of P~chology; 
Assistant Professor of Education. B.S., 1957, M.A, 1960, 
Iowa; Ph.D., 1968, Purdue. 
DIXON, JAMES E., Instructor ln Physics. A. B., 1956, 
William Jewell 
DIXON, JEANNE M., Instructor ln Chlld Development. 
B.S., 1961, M.S., 1965, Iowa State. 
DOAK, PAUL D., Associate Professor of EconomiC& B.S., 
1957, M.S., 1960, Missouri; Ph.D., 1965, Iowa State. 
DOBSON, JOHN M., Assoclate Professor of Hlstory. B.S., 
1962, Massachusetts Institute of Technology; M.S., 1964, 
Ph. D. , 1966, Wisconsin. 
DODDJ.. CHARLES M., Professor of Ceramic Engineering. 
B.Cer • .r;., 1927, Cer.E., 1933, Ohio State. 
OODD, JOHN D., Professor of Bot~. B.S., 1938 New 
iork State College of Forestry; M.S., 1~0, Vermont; ~D., 
1947, Columbia. 
DOERSCHUG, EARLE 8., Assistant Professor of Genetics. 
A B. , 1961, Hiram; Ph. D., 1967, Indiana. 
DOLPHIN, WARREN D., Assistant Professor of Zoology 
and Entomology. B.S., 1962, West Chester State; Ph.D., 
1968, Ohio State. 
DONHOWE, CHARLES E., Professor- Assistant Dean Uni-
versity Extenslon. B.S., 1947, M.S, 1959, Iowa State. 
DORFMAN GERALD A., Assistant Professor of Poll tical 
Sclence. B.S 1 1961, Wisconsin; M.A., 1963, Ph.D., 1971, Columbia Uruverslty. 
DOROS~r. EVELYN J., Instructor ln English. B.S., 1968, 
Boston; M.A., 1971, Southern California. 
DORSCH, RICHARD K., Associate ln Statistics, Survey 
Department. B.A., 1969, Knox; M.S., 1971, Iowa State. 
DOUGAL.t. MERWIN D., Associate Professor of ClvU EnJd-
neering. ts.S., 1956, Ph.D., 1969, Iowa State; M.S., 1958, 
Iowa. 
DOUGHERTY, ROBERT W., Professor of Veterinary Phy_s-
lology and Pharmacology. B.S., 1928, Iowa State; D.V.M., 
1936, Ohio State; M.S., •941, Oregon State. 
DOW, JAMES R., Assistant ProfessorofForel~L8_!1gUB.ges. 
B.A., 195J1 Mlssisalp~l College; M.~.\. 19611 Ph.D., 1966, Iowa; PoataoctoralStuC:ly, 1970-71,Cawornla\LOsArigeles). 
DOWELL, ARLENE T., Assistant Professor of Library; 
Head of Catalog De~~ent. B. A, 1963, Oklahoma Bap-
tist; M.S. L S. , 1966, ols. 
DOWELL, DAVID RAY, Instructor ln Llb~; Hea<1 Office 
of Admlnlstrative Services. B.A.i 1964, Ok18homa Haptist; 
A.M., 1966, M.S.LS., 1972, Dllno a. 
DOWELL, S. GORDON, Instructor ln Engineering Exten-
sion. 
DOWLING WAYNE C., Assistant Professor of Engineering 
GraphiC& B.s., 1961, M.S., 1966, PhD., 1972, Iowa State. 
DRAPER, DIANNE C.,Asslstant ProfessorofCblld Devel()p-
ment. B.S., 1961, Denison; M.A., 1964, Ph.D., 1968, Mis-
souri. 
DRAPER, DONALD D., Asslstant Professor ofVeterlnary 
Anatomy. D.V.M., 1966, Iowa State; M.S., 1969, Ph.D., 
1971,Mlssourl. 
DREXLER. M. BURTON, Professor of Speech. B.A., 1949, 
Johns Hopkins; M.A., 1951, Minnesota; Ph.D., 1964,Dllnols. 
DRINKA, THOMAS P., Associate Professor of Economics. 
B.S., 1964, Marquette; M.S., 1968, Wisconsin (Milwaukee). 
D'SILVA, ARTHUR P., Asslstan~ Chemist,' Ames Labora-
tory-USAEC. B.Sc., 1947, Madras; M.Sc., 1964, Bombay. 
DUMENIL, LLOYD C. Assoclate Professor of Agronomy. 
B.S., 1942, M.S., 1951, Ph: D., 1958, Iowa State. 
DUNCAN, MARVIN R....t Assoclate ln Economics. B.S., 
1957, M.S., 1972, North uakota State. 
DUNHAM, JEWETT, Professor of Zoology. B.A., 1948, 
M.S., 1952, Ph.D., 1957, Iowa. 
DUNKER, KENNETH F., Assistant Professor of Archltec-
ture. B. Arch., 1965, Mlchlgan; M.S. , 1967, Cornell 
DUNLEAVY, JOHN M., Professor of Plant Pathology. B.S., 
1949, M.S., 1951, Ph.D., 1953, Nebraska. 
DUNLO~t.DONALD W., Instructor ln English. A.B., 1961, 
Eastern Mlchlgan. 
DUNLOP, MARY HELEN, Instructor ln Engllsh. B.A., 
1963, St. Catherine; M.A, 1965, Marquette. 
DURAND DONALD P. Professor of Bacteriology. B.S., 
1955, G~ord; M.S., 1957, Ph.D., 1960, Kansas State. 
DUVALL, JOHN B., Assistant Professor of Industrial Edu-
cation. B.S., 1966, M.S., 1967, Indiana State; Ph.D., 1972, 
Maryland 
DUVEN, DENNIS J., Assistant Professor ofElectrical Engi-
neering. B.S., 1962, M.S., 1964, Ph.D., 1971, Iowa State. 
DWELLE, MARION E, Assistant Professor; Editor, Pub-
llcations Office. B.A., 1935, Coe. 
DY AR, JIM G., Instructor, Physical Education for Men. 
B.S., 1968, Houston. 
DYAS, ROBERT w., Professor of Landscape Archltecture. 
B.S., 1950, M.LA., 1954, Iowa State. 
DYER, JAMES A, Professor of Mathematle& B.S., 1952, 
M.A., 1954, Ph.D., 1960, Texas. 
DYREYE~, FELIX R., JR, Instructor ln EconomiC& M.S., 
1965, Soutnern Illlnois. 
EARL~ LESTER 'r., Professor of P!lysie& A. B., 1927, 
M.S., 1~29, Wisconsin; Ph.D., 1934, Mlcblgan. 
EASTON, MATYNE R, Assoclate Professor; Head, Library 
Instruction, Library. B.A., 1937, Northern Iowa. 
EASTWOOD, BASIL R, Associate Professor of Animal 
Sclence; Associate Professor of Dairy Sclence. B.S., 1958, 
Wlsconsln State (Plattevllle); M.S., 1960, South Dakota 
State; Ph.D., 1968, Mlchlgan State. 
EBBERS, LARRY R, Assistant Professor of Education; 
Assistant to the Dean. B.S., 1962, M.S., 1968, Ph.D., 
1971, Iowa State. 
EBERHART STEVE A. Professor of A~nomy. B.S., 
1952, M.S., 1958, Nebraska; Ph.D., 1961, North Carolina 
State. 
EBERT, GEORGE R, Instructor; Leader, Extension 
Courses and Conferences, University Extension. B.S., 1952, 
M.S., 1965, Ph.D., 1972, Iowa State. 
EBERT, GLADYS. Instructor ln Home Economics Educa-
tion. B.A, 1942, Northern Iowa; M.S., 1967, Iowa State. 
ECKHOFF, GARY A, Instructor ln Veterinary Pbyslology 
and Pharmacology. D.V.M., 1968, Iowa State; M.S., 1971, 
Minnesota. 
EDGAR, ALVIN R., Professor Emeritus of Music. B. A., 
1924, D. Mus., 1949, Upper Iowa; M.A., 1935, Iowa. 
EDGAR. RACHEL R,~ Assoclate Professor of Chemist~. 
B.A, 1917, B.S., 1918, M.S., 1920, Ph.D., 1925, 0 o 
State. 
EDWARDS. DAVID C., Professor of Psychology. B.S., 1959, 
Wlsconsln; M.A, Ph.D., 1962, Iowa. 
EGGLETON LEONARD Z., Professor of Poultry Science. 
B.S., 1940, Mlchlgan State; M.S., 1946, Iowa St~ 
EGNOTOVICB MICHAEL M., USN, Instructor ln Naval 
Sclence. B.S., i~~t U.S. Naval Ac&.demy; B.B.S., 1971, 
New Hampshire l;Ollege. 
EICBME~ BERMAN C., JR., Instructor In Speech. 
B.S., 1968, North Dakota; M.A, 1969, Clnclnnatl. 
EIDE, ABVID B., AsslstantProfesaororEngineerlngGraph-
le& B.S., 1962.. M.E., 1967, Iowa State. 
ElK. KALJU, Associate, Agronomy. B.S., 1953,M.S., 1958, 
Ph.D .• 1962, Iowa State. 
ErrrER. JOSEPH J., Instructor In Physlcs. B.S., 19M, 
St. John's (MJnnesota); M.S., 1968, Iowa State. 
EKBERG CARL E., JB., Professor of ClvU EJUdneerlng 
and Beaa of the Department. B.C.E., 1943, M.'B., 194'T. 
Ph.D., 1954, Minnesota. 
EKROTB, DA V1D C., Asslstant Professor of Archltecture. 
B.A, 19Et3.z B. Arch., 1965, Minnesota; International Re-
lations, 11r10, Alaska; M. Arch., 1971, Pennsylvania. 
ELDER. C.B..t Professor. Catalog Editor, Information Ser-
vice. B.S., 19~9, Iowa State. 
ELDREDGE JOHN C. Associate Professor or Agronomy. 
B.S., 1915, M.s., 1925, Ph.D., 1933, Iowa State. 
ELDRIDGE, EBER. Professor of Economics. B.S., 1942, 
Ph.D., 1960, Iowa State; M.S., 1957, Mlchlgan ~ 
ELDRIDGE EVELYN B., Instructor ln Famlly Environ· 
ment. B.S., i943, M.S., 1969, Iowa State. 
ELKIN, BANDYL D., Vlaltlng Assistant Professor of Eco-
nomics. B.S., 1965, Ph.D., 1911, Iowa State. 
ELLEBY, ROTTEN A, Associate Professor of Clvll En-
Klnee$g. B.C.E., 1956, M.~ 1957, Minnesota; Ph.D., 
I 964, MiCblgan State. 
ELLINGSON, WILLIAM A Asslstant Professor of En-
gineering Graphics. B.S., 1ii62, M.S., 1970, Iowa State. 
ELLIS. CHARLES J., Associate Professor of Zoology: and 
Entomology. B.A, 1943, Amherst; M.A, 1961, Iowa State 
Teachers College; Ph.D., 1967, Iowa State. 
ELLIS: HAROLD a, Professor of Clvll Engineering; Pro-
fessor of Construction Technology. as., 1941, Wasbl~n 
State; M.~.r 1947, Massachusetts Institute of Technology; 
Ph. D., 19~, Iowa State. 
ELROD, JOHN W., Assistant Professor of PbUosophy. 
B.A, 1962,Presbyterlan;M.A, 1967,Ph.D.,1972,Columbla. 
ELSNER, PAUL B., Associate, Botany. B.S., 1963, M.S., 
1967, Iowa State. 
ELVIK, KENNETH 0. Assistant Professor of Industrial 
Adminlstratlon. B.S., 19S7, Mornlngslde;M.A, 1960,Pb.D., 
1970, Nebraska. 
EMMEL, GAYLE J., Instructor ln Engllsb. B.A, 1965, 
Augustana; M.A, 1967, Auburn. 
EMMERSON, JAMES T., Assistant Professor of Journallsm 
and Mass Communications. B.S., 1960, M.S., 1964, Iowa 
State. 
EMMERSON, MACK A. Professor Emeritus of Veterinary 
Cllnlcal Sclences. D.V.M., 1925, M.S., 1928, Iowa State; 
Dr. Med. Vet., 1930, Zurich (Switzerlan<l). 
ENESS, PAUL G., Assistant Professor of Veterinary Clln· 
leal Sclences. B.S., 1956, D.V.M., 1963, Iowa State. 
ENGEL, ROSALIND E., Aselstant Professor of ChUd De-
velo~ent; Assistant Professor or Education. B.A, 1956, 
Iowa Wesleyan; M.A, 1964, Iowa. 
ENGEL BOSS A. Assoclate Professor of Education. B. A, 
1948, Northern lowa; M..S., 1952, Drake; Ph.D., 1962, 
Iowa. 
ENGEN, RICHARD L, Aseoclate Profesaor of Veterinary 
Physiology and Pharmacology. B.S., 1954, Ph.D., 1966, 
Iowa State; M.S., 1958, Colorado State. 
ENGLEBOBN ALPBED .t Aaslstant Professor of Aaron-
omy. B.S., 1923, South Dakota State; M.S., 1925, lowa 
State. 
EPPRIGBT EBCEL S. Professor Emeritus of Food and 
Nutritlcm B.s., 1923, ihisourt; M.S., 1930, Texas; Ph.D., 
1936, Yale. 
ENtEIN, ABBABA11 K, Assoclate Professor or Plant 
PatholQD. B.S., 1952, Cornell; M.S., 1954, Rhode Island; 
Ph.D., 1969, Iowa State. 
&P8tEJN, GARY M.1.Inatructor ln Englleb. B.A, 1969, Yeablva; M.A, 1970, l'l!ew York. 
ERBJNGTON CAROLYN G., Aulatant Profeseor of En-
allah. B.M., 1929, MacPhaU COneervatory ofMuatc; L.L.B., 
1932, Mlnneeota. 
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ESBEQK. RAMONA L, Aulatant Profeaeor~D~strlct Lead· 
er, 4-H and Youth Proarama, Cooperative I!OXtenslon Ser-
vice. B.A, 1941, Nortliem Iowa; M.S., 1960, Iowa State. 
BSPENSON, JAMBS B., Professor of Chemistry; Senlor 
Chemlat, Ames Laborato_ry-USAEC. B.S.. 1958, CBllfornla 
lnstltute of TecbnoloSY; Ph.D., 1962, Wlaconsln. 
EVANS, LAWRENCE E. Aeslstant Professor of Veterinary 
Cllnlcal Sclences. D. V.M, 1963, M.S., 1967, Iowa State. 
EVEN, JOHN C., JR. Assoclate Professor of Industrial 
Engineering. B.S._.~ 195t, M.S., 1959, Northwestern; Ph.D., 
1969, Oklalioma ~tate. 
EVERSON, LEROY E., Professor of Botany. B.S., 1939, 
M.S., 1948, Pb.D., 1950, Minnesota. 
EWAN'{ RICHARD C., Asaoclate Professor or Animal Sclence. 
B.S., 956, M.S., 1957, Dllnols; Pb.D., 1966, Wlsconaln. 
EWING, SOLON A, Professor of Animal Sclence· Aallatant 
Director, AJrrlculture and Home Economics i~;rlment 
Station. B.S'", 1952, M.S., 1966, Ph.D., 1958, -akiahoma 
State. 
~ MAX v ..... fissoclate Professor of Mualc. AB., 
1933, M.A, 1947, \iOlumbla. · 
PADBNJ.. ARNOLD M. Assoclate Professor of Economlca. 
B.A, luM, ·clty College of New York; Ph.D., 1967, 
Columbia. 
PALCK. WILLIAM E., Assoclate, Agronomy. B.S., 1958, 
M.S., 1970, Iowa State. 
FALLGATTER, FLORENCE, Professor Emeritus of Home 
Economics Education. B.S., 1917, Minnesota; M.A, 1927, 
Columbia; D. Sc., 1958, Iowa State. 
PANSLOW, ALYCE M., Assistant Professor of Home Eco-
nomics Education. B.S., 1957, Minnesota; M.S., 1960,Pb.D., 
1966, Iowa State. 
PANSLOW, GLENN &, Assoclate Professor of Electrical 
Erurlneerln_g. B.S., 1953, North Dakota State; M.S., 1957, 
Ph.l>., 1962, Iowa State. 
PARBAB. DONALD B.· Assistant Professor of Botamr. 
as.1. 119963, Southeast MlSsourl State; M.S., 1966, Ph.D., 197 'Michigan. 
PASSEL. BEBrEB. Asslatant Professor of Zoology. B.S., 
1954, Beloit, M.S., 1963, Iowa State. 
PASSEL, RAYMOND P. Aaalatant Professor of Joumallam 
and Mass CommunlcaUon· Aulstant Director of Book 
Publlshlng. B.A, 1952, Beloit; M.A, 1954, WlJconaln. 
PASSEL, VBI.MBR A.1 Professor of Chemistry; D~uty Director, Institute for Atomic Research; Dlrectcir of Ames 
Laboratory- USAEC. B. A, 1941, Southeast MluourlState; 
Ph.D., 19ft, Iowa State. 
JI'EDELEB, JERRY A., Assoclate ln Economic& B.S., 1965, 
Iowa State. 
IB~elf~Tf.l\et2. ~S:~ ~&~'f~~~ ~~tang: 
JI'EINBERG, LEONARD, Profe1sor of Engllah. B.S, 1987, 
M.A, 1938, Ph.D., 1946, Illlnola. 
JI'EINBERGiJr~ 0., Asslltant Professor of English. 
A B., 1940, e; M.S., 1967, Iowa State. 
FELLINGER. ROBERT C. Profeaaor of Mechanlcal En· 
glneerlng. as., 1947, Iowa; MS., 1948, Iowa State. 
PBNIMORB, RONALD D., Aseoclate Professor of Applied 
Art. B. F. A, 1957, Drake; M.S., 1964, Iowa State. 
FENTON, THOMAS & , Aaeoclate Professor of ~ODOmy. 
B.S., 1959, M.S., 1960, Dllnols; Ph.D., 1966, Iowa State. 
PlAT JEROME C., Instructor In Pbyalcal Educatkm for 
Men;' Aulatant FoOtball Coach. B.S., 1970, Iowa State. 
JI'JELD ALJ'RBD J. Aaal.atant Professor of Economlce. 
B.S., 1B61, M.S., 1983, Ph.D., 1967,Iowa State. 
PIG'UBA, GBNB a, Instructor In ADDlled Art. B.F.A., 
1951, Mlnneapolle College of Art and D"'ellgn; M.A, 1971, 
Iowa State. 
PJNK. A.ll., Professor of Mathematics. B.A, 1956, Wart-
burg; M.S., 1958, Ph.D., 1960, Iowa State. 
I'JNNBIIOBB,·DOUoLAS K., Professor ot PhYIIc!i Senior 
Phyllcllt, Ames Laboratory-USAEC. B.S., 1ff56, renna;yl· 
vaDla State; Ph.D., 1962, IWnol& 
J1'1811BB, BAY W. Aieoc:late Profeseor of Medumlcal En· ~gl PliUlt Manager, lllltltute for Atomic Research. 
B.S., 194b, Iowa State. 
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FITZPATRICK. JOHN J. J. Assistant Professor of Political 
Science. B.S.F.S., 1965, ueorg_etown· M.A., 1968, Ph.D., 
1972, State University of New York (Buffalo). 
FITZSDOION& JOHN B., Professor of Urban Planning. 
B.S., 1921, Colorado A. and M.; M.LA, 19~, Harvard. 
FIX. ROBERT P., Associate Professor of Economics. B. A., 
1969,-Mlchlgan State. 
PLAT!', RONALD & , Assoclate Professor of Veterinary 
Pathology. B.S., 1960, D.V.M., 1962, Ph.D., 1967-,Callfornla 
(Davis). 
FLESCH, GERALD D., Associate Chemist, Ames Lab-orato~USAEC. B.S., 1963, Wisconsin State (Platteville); 
M.S., 1959, Iowa State. 
FLETCHEa. LEHMAN B., Professor of Economics. B.S., 
1964, Florida; Ph.D., 1960, Callfomla. 
POELL, DOlUS W., Instructor ln Famlly Envlronment. 
M.S., 1970, Iowa State. 
POLEY, DEAN C., Assoclate Professor of Plant Pathology. 
B.S., 1949, Idaho; M.S., 1961, West Virglnla; Ph.D., 1965, 
Pennsylvania State. 
FOLTS. MARTHA N., Instructor ln Music. B.M, 1962, 
Syracuse: M.M., 1966. New England Conservatory. 
FOLTS. STEPHEN B., Instructor ln Library; Reference 
Librarian. A.B., 1960, Syracuse; MS., 1964, Slmmon& 
PONT PERLA P.F. Instructor ln Foreign Lan_guage& 
B.A. B.s., 1946, Pre-bnlverslty Institute (Cuba)• Teacher, 
1947, Las VUlas Teacher's (Cuba); D. Ped., 196S, Havana 
(Cuba). 
FORBES. YOLA M. Assistant Professor of Zoology and 
Entomplogy. A.B., 19611. M.A., 1963, Callfornla (Berkeley); 
Ph.D., 1979, Callfornla \Davls). 
FOREMAN, C. FREDERICK. Professor of Animal Science; 
Professor ln Charge of Dal~ Sclence. B.S., 1948, M.S., 
1949, Kansas State; Ph. D., 1963, Missouri. 
FOREMAN, MELBA D., Instructor, Library. B.S., 1949, 
Kansas State. 
PORKER, BARBARA E., Professor of Physlcal Education 
for Women and Head of the Department. B.S., 1942, East-
em Michigan; M.S., 1950, Iowa State; Ph.D., 1957, Mlch!-
gan. 
FORBLIN.Q~, DONALD D., Associate, Associate Manager, 
WOI AM·rM. B.A., 1960, Iowa. 
FOSS, JOHN G., Assoclate Professor of Blo.Ph.vsle& B.S., 
195~Pol~c Inat. of Brooklyn; M.S., 196S, Connecti-
cut; r.b.D., 1956, Utah. 
IIOUAD, ABDEL-AZIZ A., Professor of Electrical Engl· 
neerlng. B.Sc., 1950, Calro (Egypt); MS., 1953, Iowa; 
Ph. D., 1966. Iowa State. 
FOX, GERALD W., Professor Emeritus of Physlcs. A.B., 
1923, A.M., 1924, Ph.D., 1926, Mlchlgan. 
FOX. KARL A., Professor of Economics; DlstinJNlshed 
Professor ln Sclences and Humanities. B.A, 1937', M.A., 
1938, Utah; Ph.D., 1954, Callfomla. 
POX, RODNEY T., Professor of Journalism and Mass 
Communication. B.S., 1930, lowaState;M.S.J.,1941,North-
weatem. 
FRANKE, ROBERT G. Assoclate Professor of Botany. 
B.S., 1956. Northern iilliiols; M.S., 1961, Northwestern; 
Ph.D., 196S, Texas. 
PRANZEN, HUGO F., Asaoclate Professor of Cb~; 
Chemlat, Ames Laboratory- USAEC. B.S., 1967, Call!ornla; 
Ph.D., 1962, Kansas. 
bUm ERIC, PAUL a Vls1Ung Ass18tant Professor ofGeog· rap~. B.S., 1966, Maine; M.S., 1968, Southam Dllnol8; 
ffiD:, 1972, DUnol& 
P'REDBRICK, LLOYD R, Professor of Agronomy;_Professor 
of Bacteriology. B.S., 1M3, Nebraska; M.S., 1947, Ph.D., 
1960, Rutger& 
PRBDEBJCKSBN, DAVID W., Instructor ln Zoology and 
Entomology. B.S., 1966, Buena VIsta; M.S., 1970, Iowa 
State. 
P'RBDEB.JKSEN, CHARLES F., Aaa1stant Professor of In· 
stltutlon Man~ent; Dlrec:tor of Residence. B.S., 196S. 
M.S.. 1964, Iowa State. 
P'RBBD, JAMES C., AsBOcl.ate ln Agronomy. B.S., 1972. 
Iowa State. 
FREEMAN, ALBERT E., Professor of Anlmal Sclence; 
Professor of Dairy Science. B.S., 1952, M.S., 1954, West 
Vlrglnla; Ph.D., 1957, ComelL 
FRENCH, DEXTER, Professor of Bioche~; Professor 
of Chemistry· Dlstlngulshed Professor ln SCiences and 
Humanities. RA, Ul38, D.Sc., 1960, Dubuque; Ph.D., 
1942, Iowa State. 
FREY, KENNETH J., Professor of Agronomy; Charles 
F. Curtiss Dlstlngulahed Professor 1n AJrriculture. B.S., 
1944, M.S., 1945, lnchigan State; Ph.D., 1948, Iowa State. 
FREY, MERWIN L., Professor of Veterinary Mlcroblology 
and Preventive Medicine Veterinary Medical Research 
Institute. B.~ D.V.M., 1S56, Kansas State; M.S., 19&J, 
Ph.D., 1966, wtsconsln. 
F1tEYERMVTH VIRGINIA M., Instructor in Fore!~ Lan-
guage& B.A., d~65, Mount Unlon; M.A., 1966, Kent State. 
FRIEDERICH, KARL H, Assistant ProfessorofJournallsm 
and Mass Communication. B.S., 1954, MS., 1961, South 
Dakota State. 
FRITZ, JAMES S., Professor of Chemistry; Senior Chemist, 
Ames Laboratory-USAEC. B.S., 1946, James Mlllildn; 
M.S., 1946, Ph.D., 1948, Dllnol& 
FRITZ, MARTIN F., Professor Emeritus of Psychology; 
Counsellrur Psychologist, Student Counseling SerVice. B.S., 
1924, MS., 1925, Kansas State; Ph.D., 1931, Chlcago. 
FROEWIS& ETHEL ~ Instructor ln Foreign Languages. 
M.A, 1966, A B.D., 19·11, Mlchlgan. 
FROMM HERBERT J., Professor of Biochemistry. B.S., 
1950, Mlchlgan State; M.S., 1952, Ph. D., 1964, Loyola 
(Chicago). 
FRYE, M. VIRGINIA, Associate Professor of Physlcal Ed-
ucation for Men (LeJ.sure Services). B.A., 1940, Bradley; 
M.S. , 1955, Ph. D., 1964, Dllnols. 
FUCHS. RONALD, Associate Professor of Physlcs· Phys-
lclst. Ames Laboratoey-USAEC. B.S., 1954", Cailfomla 
Instltute of Technology; Ph.D., 1957, Dllnols. 
FULLER, ELIZABETH G., Associate -Professor of English. 
A B., 1915, Dllnols; A.M., 1922, Michigan. 
FULLER, WAYNE A., Professor of Statistics· Professor of 
Economic& B.S., 1955, M.S., 1957, Ph.D., 196S, Iowa State. 
FUNG, BON-PONG Associate Professor of Clvll EnJd-
neerlng. B.S.C., 1942, Llngnan (Chlna); M.S., 1948, Ph.D., 
1966, Iowa State. 
FUTRELL, GENE A., Professor of Economics. B.S., 1951, 
M.S., 1957, Iowa State; Ph.D., 1964, Ohio State. 
GAARDE ARNOLD P., Instructor ln Ph.vslcal Education 
for Men. B.s., 1966, M.Ed., 1966,Iowa State. 
GAGNIER, EDWARD R, Associate Professor of Ph~slcal 
Education for Men; Head Gymnastics Coach. B.S., 1958, 
M.A., 1959, Michigan. 
GALEJ& IRMA, Instructor ln Cblld Development. B.S., 
1962, M.S., 1964,Iowa State. 
GALEJS, JOHN E., Professor; Assistant Director for Re-
sources and Technical Servlces, Library. B. A, 1953, M. A , 
1965, M.ALS., 1968, Minnesota. 
GALYON AUBREY E. Assistant Professor of English. 
B.A., 19SO, MaryvUle (Tennessee); B.D., 1953, Chicago; 
M.A., 1956, Tennessee; Ph.n, 1970, Iowa. 
GALYON, LINDA B., Instructor ln Engllsh. B.A, 1956, 
MA, 1962, Indiana. 
GARCIA, PILAR A., Assoclate Professor of Food and 
Nutrition. B.S.b.194~ PhlllpP!nes; M.S., 1960, Michigan; 
M.S., 1952, Ph. , 19o5, Iowa State. 
GARFIELD, MARJORIE S...t Professor Emeritus of Applled 
Art. B.F.A, 1926, M.F.A, 11:137, Syracuse. 
GAUGER, CARLYLE J., Professor; State Leader, 4-H 
and Youth Programs, Cooperative Extension Service. B.S., 
1939, M.S., 1955, Iowa State. 
GEAIUIAR'l'. JOAN M. Instructor ln Physlcal Education 
for Women. B.S., 1966, MA, 1970, South Dakota. 
GEASLER, MITCHELL R., Assistant Professor of Animal 
Science. B.S., 1962, Ph.D., 1970, Mlchlgan State. 
GEDD- GORDoN G., Instructor ln Child Development. 
B. A, 1966, Weber State; M.S., 1967, Utah State. 
GEDGE, DAVE L, Associate In Agronomy. B.S., 1970, 
Brigham Young. 
GERNER, MARTIN n, Professor of Architecture and 
Head of the Department. B. Arch., 1956, M. Arch., 1963, 
Michlgan. 
GEIGE!t HARLAN E., Associate Professor· District Lead-
er, 4-H and Youth Programs, Cooperative Extension Ser-
vice. B.S., 1935, M.S.,· 1949, Iowa State; M.P.A, 1956, 
Harvard 
GEIGER, LOUIS G., Professor of Hlstoey and Chairman 
of the Department. B.~~,. 1934, Central Missouri State; 
M.A, 1940, Ph.D., 1948, Mlssourl. 
GEORGE, J. RONALD, Associate Professor of Amon~. 
~S. 1 1962, Washington State; M.S., 1964, Ph.D., 1967, 
l"Ul'QUe. 
GERINGER. KERRY G., Instructor In Engineering Graph-
ic& B.S., 1966, Iowa State. 
GERSTEIN, BERNARD C., Associate Professor of Chem-
i~; Chemist. Ames Laboratory- USAEC. B.S., 1953, 
Puraue; Ph.D., 1960, Iowa State. 
GHAI,GAURI L., Associate, Statistics. B.A. (Hons.),1955, 
M.A., 1957, Delhi (India); Ph.D., 1971, Iowa State. 
GHOSHAL, NANI GOPAL, Associate Professor of Vet-
erinary Anatom~ G.V.Sc., 195~1 B.V. College (India); D.T.V.M., 1961 Hoyal School of veterinary Studies (Scot-
land); Dr. Med. Vet, 1962, Tleraerztllche Hochschule(West 
Germany); Ph.D., 1966, Iowa State. 
GmSON, EDWIN n Assistant MetallurJdst. Ames Lab-
oratory- USAEC. B.S, 1951, Southeast -wssourl State; 
M.S., 1957, Iowa State. 
GIENGER, DOROTHEA W., Associate Professor of Home 
Economics Education. B.S., 1933, Northern Iowa; M.S., 
1957, Iowa State. 
~~~9~m~i9~f~~E.o~ 1~~.ic!~~~t!glneertng. 
GILBERT, CHARLESn AssistantProfessorofElemen~ 
Education. B.A, 1956, Wabash; M.S., 1961, Butler; Ed.D., 
1969, Ball State. 
GILKEY HERBERT J., Professor of E1!8ineerlng Mech-
anic& B.S., 1911, Oregon State; B.S., 1916; MassaChusetts 
Institute of Techno!~; S.B., 1916, Harvard; M.S., 1923, 
Dllnols; Sc.D., 1939, Buena Vista. 
GILLETTE, D. DALE, Associate Professor of Veterinary 
Physiology and Pharmacology. D.V.M., 1953, Iowa State; 
Ph. D., 1962, California. 
GILLHAM M. BETH Assistant Professor of Food and 
Nutrition. B.s., 1962, Texas 'l'echnologlcal College; Ph.D., 
1973, Iowa State. 
GILMAN, HENRY, Professor of Chemistry· Distinguished 
Professor In Sciences and Humanitie& B.S., 1915, M.S., 
1917, Ph.D., 1918, Harvard. 
GIRTON, DARREL J!.1 Associate Professor of Civil En-gineering. B.S., 1950, M.S., 1954, Iowa State. 
GLASS. EDYTHE K...t Assistant Professor of Chlld Develop-
ment. B.S., 1947, M.::s., 1962,1owa State. 
GLASS, LYNN W., Assistant Professor of Secondary Educa-
tion. B. A, 1963, M.A, 1964, Northern Iowa; Ph.D., 1970, 
Iowa. 
GLASS, PHYLLIS J., Instructor ln Engllsh. B.S., 1966, 
Iowa State. 
GLIEM, JOE A Instructor ln Agricultural Engineering. 
B.S., 1966, Iowa State; M.S., 1972, 'Ohio State. 
GLOCK. ROBERT D. Associate Professor of Veterinary 
Pathology. n V.M., 19S1, Ph.D., 1971, Iowa State. 
GLOR. PETER J., USN, Instructor ln Naval Science. B.A, 
1967, Purdue. 
GOERING, DONALD K Instructor; Assistant to Director, 
Personnel, Cooperative Extension Service. B.S., 1958,M.S., 
1970, Iowa State. 
GOETI'SCH ALVIN T. Associate Professor; Area Director, 
University ~nslon. B.s., 1943, Iowa State; M.S., 1957, 
Wlsconslri. 
GOETZ, CHARLES A, Professor of ChemistrY· Senior 
Chemist, Ames Laboratory-USAEC. B.S., 1932,MS, 1934, 
Ph.D., 1938, Dllnols. 
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GOINGS. BARBARA n, Instructor in Textiles and Clothing. 
B.S., 1969, M.S., 1-971, Iowa State. 
GOLL, DARREL E., Professor of Animal Science· Professor 
of Biochemistry; Professor of Food Technology. as., 1957, 
M.S., 1959, Iowa State; Ph.D., 1962, WlsconsiD. 
GOODALE, THOMAS G., Assistant Professor of Education; 
Associate Dean of Students. B.S., 1962, Ph.D., 1971,Iowa 
State; M.A., 1966, Mlchlgan State. 
GORDON.t._ JOHN C., Assoclate Professor of Forestry. B.S., 
1961, Ph.u., 1966, Iowa State. 
GORDON.._ JOHN F., Assoclate; Staff Artist, Media Graphle& 
B. A, 197:.~~, Iowa State. 
GOUDY, WILLIS J. Assistant Professor of SociolQD. B. A, 
1964, College of St. Thomas; M.S., 1967, Pb.D.~ 1970, 
Purdue. 
GOUGH1 PATRICIA M., Associate Professor of Veterinary MicrobiolOgy and Preventive Medicine, Veterinary Medic81 
Research Tnstltute. B.S., 1958, Wisconsin; Ph. D., 1966, 
Minnesota. 
GOULD, MARVIN E., Associate Professor of Mechanical 
Engineering and Engineering_ Extension·i Coordlnator, Ju-
nior Engineering TeChnlcal Soclety of owa. B.S., 1937, 
Iowa State. 
GOURAN, PATRICK ~r Assistant Professor of Speech. 
B.S., 1963, M.S., 1965, IWDols State. 
GOUWENS. CORNELIUS Professor of MathematiC& B.S., 
1910, Northwestern; AM, 1911, Dllnola; Ph.n, 1924, 
Chicago. 
GOWAN, ARTHUR M., Professor of Education; Dean of 
Admissions and Record& B. A, 1932, Northern Iowa; M.A, 
1939, Iowa; Ph.D,, 1947, Iowa State. 
GRABER, ERIC 8., Assoclate In Economic& B.A, 1965, 
San Fernando Valley State; M.S., 1970, Iowa State. 
GRADWOBLt DAVID M.l. Professor of Anthropology. B. A, 
1955, Nebrasxa; Ph.D., 1t~67, Harvard 
GRAHAM, DAVID L, Assistant Professor of Veterln~ 
Pathology. B.Sc., 1961, Pennsylvania State; n V.M., 1965, 
Cornell. 
GRAHAM FREDERICK M. Associate Professor of En-
Jdneertng Mechanle& B.S., 1~48, M.S., 1950, Pb.D., 1966, 
Iowa State. 
GRAHAM, LYNN M., Instructor In Chlld Development. 
B.S., 1970, M.S., 1972, Iowa State. 
GRANNEMAJ!l, GARY A., Assistant Professor of Engl· 
neerlng Grapme& B.S., 1962, M.S., 1972, Iowa State. 
GRANT, DONALD &,., Assistant Professor of Industrial 
Engineering. B.S., 194o, Iowa State. 
GRANT, JOHN G., Professor Emeritus of Hygiene. B.A., 
1919, McMaster (Canada);M.D., 1924,Manltoba, (Canada). 
GRATTO CHARLES P., Aasoclate Professor of EconomiC& 
B.S., 195~. M.S., 1959, Cornell; Ph.n, 1964, Pennsylvania 
State. 
GRAUPEU. ARTURO A, Associate Profeseor of Foreign 
L~& Doctor In Law, 1943, Havana (Cuba); M.A, 
196S. Iowa. 
GRAVES, DONALD J._, Professor of Blochemlstry. B.S., 
1955, .Dllnols; Pb.D., 19b9, Washington. 
GRAVES~.-~ACOB L, Asaoclate, Production Manager, 
WOI AM-lf"M. B. A, 1963, Wheaton. 
GRAY CAROLE S., Instructor ln Elementary Education. 
B. A, i 958, Simpson; M.S., 1972, Iowa State. 
GREEN, DETROY &.~_Professor of Agronomy. B.S., 1954, 
M.S., 1961, Ph.D., 19~, Missouri. 
GREEW«JOBN w., Professor of Veterinary Pathology. 
B.S., 1 , Harvard; M.D., 1946, Chicago. 
GREENE ... RAY, Instructo_r.~. P~:!f Education for Men. 
B.A, 196:.~~, Akron; M.A, hr~O, (Florida). 
GREE!t, MARY BELEN, Asalatant Professor of Veterin;_uy 
Physiology and Pharmacology_, Bkmedical EnJdneerln& 
B.~..l 196&, Centre College of Kentucky; M.S., 19'86, Pb.If., 
19tHt, Penrisylvanla State 
GREER, RAYMOND T., Associate Prof&aaor of Nuclear 
Engineering. B.S., 1963, Rensselaer; Ph.D., 1968, Pennsyl· 
vaDla State. 
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GREGORAC, ROBERT J., Assoclate Professor of Math-
ematic& B.S.i 1960, Case Institute of Technology; M.S., 
1962, Ph.D., 965. Iowa. 
GREINER. CAROL A .z Assoclate, Associate Experiment 
Station Editor. B.S.. 19b1, Iowa State. 
GREINER, ELLIS C , Instructor ln Zoology and Ento-
mology. B.S. 1966, Montana State; M.S., 1969, Ph.D., 
1971; Nebraska (Lincoln). 
GREINER JOHN D..Assistant Metallur~ Ames Lab-
oratory-USAEC. B.S., 1955,1ndlana State Teacher& 
GRESS DONALD a, CD.K. USN, Associate Professor 
of Naval Science. B.A, 1952, Peru State; M.A, 1965, 
George Washington. 
GREVE JOHN a, Professor of Veterinary Pathology. 
B.S., 1S56, D.V.M., 1958, M.S., 1959, MiChigan State; 
Ph.D., 1963, Purdue. 
GRIER, RON L Associate Professor of Veterin~ Clln-
lcal Science& D.V.M., 1965, Iowa State; Ph.D., 1970, Colo-
rado State. 
GRIFFEN, DANIEL L, JR., Professor of Industrial En-
gineering; Secretary-Manager Iowa State University Re-
search Foundation, Inc. B.S., {950, M.S., 1961,1owa State; 
J.D., 1953, Drake. 
GRIFFITH, DAVID R, Professor of Zoology. AB., 1953, 
M.S., 1957, Ph.D., 1960, Missouri 
GRIMES, JOSEPH E.,., Instructor in Mathematic& B. A, 
1963, St. Ambrose; M.a, 1968,11Unols State. 
GROENEVELD, RICHARD A., Associate Professor of Statis-
tic& B. A, 1956, Dartmouth; M.A, 1963, Ph.D., 1967, 
Boston University. 
GRONEMAN, ALBERT F., Associate, A~nomy. M.S. • 
1968, ·Agricultural University (Wagenlngen, Netherlands). 
GROOMS, RONALD G., Assistant Professor, Computation 
Center. B.S., 1962, M.S., 1969, Iowa State. 
GROSSMAN, ALLEN S., Assistant Professor of Physic& 
B.S., 1961, Hofstra; M.S., 1964, Adelphi; Ph.D., 1969, 
Indiana. 
GROSVENOR, DALE D., Associate Professor of Com}luter 
Science; Assistant Director of Computation Center. B.S., 
Ag.E., M.E., 1948-49, M.S., 1960, Ph.D., 1963, Iowa State. 
GROVES. MARJORIE P., Instructor; Assistant Editor, 
Cooperative Extension Service. B.S., 1968, Iowa State. 
GRYSKEVICH, DEIDRE A. Instructor ln Physical Ed-
ucation for Women. B.S., 19S9, West Vlrglnla; MS., 1970, 
Indiana. 
GSCHNEID:NER, KARL A. JR., Professor of Metallurgy; 
Senior Meta!l~st. Ames Laboratory-USAEC; Director, 
Rare-Earth Information Center. B.S., 1952, Detroit; Ph. D., 
1967, Iowa State. 
GUIOT, GERMAINE G. Professor of Physical Education 
for Women. B.S., 1922, M.s., 1933, MiChigan; EdD., 1940, 
New York 
GUBBUZ, ORRAN, Instructor ln Civil Engineering. B.S., 
1966, M.S., 1968, Iowa State. 
GUSTAFSON RICHARD C. ,Associate ProfessorofEngllsh. 
AB., 1955, Gc;nzaga; M.A, 1957, Ph.D., 1960, Kansa& 
GUTHRIE, WILBUR D. Professor of Zoology and Ento-molo~. B.S., 1950, M.S., 1951, Oklahoma State; Ph.D., 
1958, Ohio State. 
GUYD0~1 AUDREY M.t..Instructor ln Speech. B.S., 1960, Indiana; M.A, 1967, De l"aul 
GUYDON, JAMES E. (GUSl, Instructor 1n Physlcal Ed-
ucation for Men; AsBlstant llasketball Coach. B.S., 1961, 
Drake; MS., 1968, Indiana. 
GWIASDA, KARL&, AsBlstant Professor ofEngllsh. B.S., 
1959, lllinola Institute of Technology; B.A., 1964, Butler; 
MA.. 1966. Ph.D.. 1969, Northwestern. 
BAAS, MELVIN R, Assoclate; Engineer, WOI-AM-FM. 
BAAS. WILLIAM J.i Assoclate P~sicist, Ames Labora-
tory-USAEC. MS., 964, Ph.D., 1968, Iowa State. 
HACKER, BARTON C., Assistant Professor of Hlstonr; 
Assistant Professor of Mechanical Engineering. B.A, 1955, 
B.A., 1960, MA, 1962, Ph.D., 1968, Chicago. 
RADLEY, DOROTHY LEE, Instructor in EnJdlsh; Instruc-
tor in Education. B.A, 1956, Drake; MS., 196'1, Wisconsin. 
HADWIGER, DON F., Professor of Political Science. B.A 
1953, Okl~oma; M.A., 1954, Nebraska; Ph.D., 1966, lowS: 
HAFFNER, GEORGE J., Instructor ln Physical Education 
for Men. B.S., 1967, McNeese State. 
HAFNER, VIRGINIA R, Instructor ln Physical Educa-
tion for Women. B.A, 1966, St. Olaf; M.A., 1971, Northern 
Colorado. 
HAGGARD FRANK E. Associate Professor of Engllsh. 
B.A, 1955, MA., 1965, Ph.D., 1966, Kansa& 
BAJI, NAZIR ABDUL Instructor ln Veterinary Cllnlcal 
Science. B. V.M., 1972, Nairobi (Kenya). 
HALE, HARRY W., Professor of Electrical Englneerlng. 
B.S., 1942, M.S., 1949, Ph.D., 1953, Purdue. 
HALL, JERRY L, Associate Professor of Mechanical Engi-
neering. B.S., 1959, M.S., 1963, Ph.D., 1967, Iowa State. 
HALL, RUTH E., Associate Professor of Textiles and 
Clothing. B.S., 1938, M.S., 1950, Iowa State; Ph.D., 1964, 
Minnesota. 
HALLAUER. ARNEL R, Professor of Plant Breeding. 
B.S., 1954, Kansas State; M.S., 1958, Ph.D., 1960, Iowa 
State. 
HAMILTON, CARL, Professor of Journallsm and Mass 
Communication; Vice President for Information and De-
velopment. B.S., 1936, Iowa State. 
HAMLIN, GLADYS E., Associate Professor of Applied 
Art. Ph.B., 1926, Chicago; M.A., 1937, Columbia. 
HAMMER, CHARLES L, Professor of Physics; Senior Phys-
Icist, Ames Laboratory-USAEC. B.S., 1948, M.S., 1950, 
Ph. D., 1954, Michigan. 
HAMMOND, DAVID K~ Assistant Professor of Economics. 
RS., 1960, M.S., 1964, Pn.D., 1968, Iowa State. 
HAMMOND, EARL G., Professor of Food Technology; 
Professor of Biochemistry. B.S., 1948, M.A, 1950, Texas; 
Ph.D., 1953, Minnesota. 
HAN, CmEN-PAI, Associate Professor of Statistic& RA, 
1958, National Taiwan; M.A., 1962, Minnesota; Ph.D., 
1967, Harvard 
HANDY, CHARLES B., Associate Professor of Industrial 
Admlnlstration. B.A., 1947, Westminster; MA, 1956,Iowa; 
C. P. A, 1958; Ph. D., 1970, Iowa State. 
HANDY RICHARD L, Professor of Civil Engineering. 
B.S., 19S1, M.S., 1953, Ph.D., 1956, Iowa State. 
HANNUM, THOMAS E., ProfessorofPsychology; Extension 
Coordinator, Sciences and Humanltie& B.S., 1941, MS., 
1949, Iowa State; Ph.D., 1952, Nebraska. 
HANSEN, HERBERT E., Assistant Professor ln Agr!cul-
tural Engineering. B.S., 1952, MS., 1970, Ph.D., 1971, 
Iowa State. 
HANSEN ROBERT S., Professor of Chemistry· Dlstln-
gulshed PMfessor ln Sciences and Humanities; birector 
of the Institute for Atomic Research and of the Ames 
Laboratory-USAEC. B.S., 1940, M.S., 1941, Ph.D., 1948, 
Michigan. 
HANSON CLARK W., Instructor ln Agricultural Engi-
neering. B.s., 1963, M.A, 1971, Minnesota; Ph.D., 19n, 
Iowa State. 
HANWAY, JOHN J.., Professor of Agronomy. B.Sc., 1942, 
M.Sc., 1948, Nebraska; Ph.D., 1954, Iowa State. 
HARDER ALLEN J., Assistant Professor of Philosophy. 
B.S., 196S, Wheaton; M.A., 1966, Ph.D., 1971, Indiana. 
HARDING, DELMA & , Professor of Zoology; Professor 
of Education. B.A., 1929, MS., 1938, Iowa; Ph.D., 1953, 
Iowa State. 
HARDING, VIRGINIA L, Assistant Professor; Associate 
Editor, Radio-Television, Cooperative Extension Service. 
B.S., 1943, M.S., 1970, Iowa State. 
HARDY, ROLLAND L, Professor of Civil Engineering. 
B.S., 1947, Dllnois; B.S.C.E., 1950, C.E., 1956, Missouri 
School of Mines; Dr.-lng., 1963, Karlsruhe (Germany). 
HARGROVE, STANLEY R, Assoclate ln Economic& B.S. • 
1968, M.S., 1969, Colorado State. 
HARL, NEU. E., Professor of EconomiC& B.S., 1955, Ph. D. • 
1965, Iowa State; J.D., 1961, Iowa. 
HARMISON, HERBERT A, JR Assistant Professor of 
Industrial Engineering; Assistant Placement Director, Engi-
neering, Sciences and Humanities. B.S., 1961, M.S., 196"8, 
Iowa State. 
HARMS, DENNIS W. Instructor in Mathematics. B. A, 
1969, Wartburg; M.S., i970, Iowa State. 
HARRIS. DELBERT L, Assistant Professor of Veterinary 
Microbiology and Preventive Medicine. D.V.M., 1967, Ph. D., 
1970, Iowa State. 
HARRIS. DUANE G., Assistant Professor of Industrial Ad-
mlnlstration and Economics. B.S., 1966, M.S., 1968, Iowa 
ii.; Ph.D., 1971, Pennsylvania. T, WALTER E. Assistant Professor of Education. A , 1949, M.A, 191H, Western State; EdD., 1967, Col-
orado State. 
HARTMAN, PAUL A. Professor of Bacteriology; Professor 
of Food Technology; bistlngulshed Professor of Sciences 
and Humanities. B.S., 1949, Dllnols; M.S., 1951, Alabama; 
Ph. D., 1954, Purdue. 
HARVEY, ROBERT R, Associate Professor of Landscape 
Architecture. B.S., 1961, Iowa State; M.LA, 1964, Penn-
sylvania. 
HASIAK ROBERT J., Assistant Professor of Animal Sci-
ence and Assistant Professor of Food Technology. B.S. , 
1966, Rutgers; M.S., 1969, Ph.D., 1972, Cornell 
HAUGEN, ARNOLD 0., Professor of Zoology and En-
tomology. B.S., 1936, Washington State; M.S., 1939, Ph.D., 
1941, Michigan. 
HAUPT ROBERT E., Professor of Zoology and Entomology. 
A B., 1931, Tarkio; M.Sc., 1933, Washington (St. Louts); 
Ph.D., 1951, Syracuse 
HAYNES EMMIT H, Professor of Animal Science. B.S. A, 
1951, M.SA, 1953, Kentucky; Ph.D., 1959, Cornen 
HAYS, IRMA M., Assistant Professor1 Extension Urban 
Home Economist. B.S., 1936, M.S., 19t>5, Eastern Illlnois. 
HAYSE, PRESTON L, Associate, Poultry Science. B.S., 
1964, Iowa State; M. S., 1972, Colorado State. 
HAZEL, LANOY N., Professor of Animal Science and Head 
of the Department; Charles F. Curtiss Distinguished Pro-
fessor in Agriculture. B.S., 1933, Texas Technological; 
MS., 1938, Texas A and M; Ph.D., 1941, Iowa State. 
HAZEN, THAMON E., Professor of Agricultural Engi-
neering. B.S.i 1947, Oklahoma State; MS:, 1950, Purdue; 
Ph. D. , 1956, owa State. 
HEADYb EARL 0., Professor of Economics; Charles F. 
Curtiss. i7fshed Professor in Agriculture· Director, 
Center for A cultural and Rural Development. B.S., 1939, 
MS., 1940J .Sc. 1960..z Nebraska; Ph.D., 1945, Iowa State; 
D. Sc., 196o, Upsalla (~weden). 
HEARN, WALTER R, Associate Professor ofBlochemistry. 
B.A, 1948, Rice; Ph.D., 1951, Illinois. 
HECKENBACH, ALAN J., Associate Professor of Mathe-
matics. AB., 1955, MS., 1957, Northwestern; Ph.D., 1964, 
Missouri 
HEDRICK, JUNE E., Instructor in Applled Art. B.S., 1942, 
Iowa State. 
HEEMSTRA, HOWARD, Associate Professor of Architec-
ture. B.Arch., 1952, Iowa State; MArch., 1958, CranbrooK. 
HEER, JOHN F., Associate Professor; Experiment Station 
Editor. B.S., 1949, M.S., 1953, Iowa State. 
HEGGEN, RICHARD n, Associate Professor of Applied 
Art. B.F.A, 1958, M.F.A, 1962, Drake. 
HEGLAND, ROBERT B., Assistant Professor; Area Direc-
tor, University Extension. B.S., 1950, M.S., 1953, Iowa 
State. 
HEmERGER. RICHARD M., Assistant Professor of Sta-
tistics. B.A, 1967, Oberlln; M.A, 1968, Ph.D., 1972, 
Harvard 
HElMES KENNETH A., Associate Professor of Mathe-
matics. B.s., 1957, Creighton; M.A, 1962, Ph.D., 1965, 
Nebraska. 
HEINTZ ROGER L, Assistant Professor of Biochemistry. 
B.S., 19S9, Ohio Northern; M.S., 1961, Ohio State; Ph.D., 
1964, Wisconsin. 
HELD, SHIRLEY E., Associate Professor of Applled Art. 
B.S., 1945, M.S.. 1952, Iowa State. 
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HELTSLEY'-MARY &, Assistant Professor of FamilY En-
vironment. H..S., -1960, Western Kentucky; M.S., 1962, 
Tennessee; Ph. D., 1968, Pennsylvania State. 
HEMBROUGH1 FREDERICK B. Professor of Veterinary Ph~siology ana Pharmacology. D.V.M., 1954, M.S., 1963, 
Ph: D., 1966, Illinois. 
HEMPSTEAD JEAN C., Professor Emeritus of Industrial 
Engineering. B.S., 1926, C. E., 1942, Iowa State; M.A., 
19:JO, Pennsylvania. 
HENDERSON, MILTON M., Instructor; District Leader, 
4-H and Youth Programs, Cooperative Extension Service. 
B.S., 1935, Iowa State. 
HENDRICKSl.DONALD P..~, ~ssistant Professor of Industrial 
. Engineering, l!inglneerlng l!IXtenslon. B.S., 1963,M.S., 1965, 
Iowa State. 
HENDRICKS, PATRICIA B., Instructor in English. B.S., 
1963, M.S., 1968, Iowa State. 
HENDRICKSON, RICHARD A, Assoclate Professor of Nu-
clear Engineering. B.S., 1955, M.S., 1962, Ph.D., 1966, 
Iowa State. 
HENKIN, ALEXANDER Professor of Mechanical Engi-
neering; Professor of Met;illurgy. B.S., 1954, Israel Institute 
of Technology; Ph.D., 1962, Michigan. 
HENNEY, MARIBETH A, Asslstant Professor of Ele-
mentary Education. B.Ed, 1957, M.Ed, 1965, Washburn; 
Ph.D., 1968, Kent State. 
BENTZEL, mVIN B. J. Assistant Professor of Mathematics. 
B.A, 1964, M.A, 196t>, Ph.D., 1968, Iowa. 
HERBSTER. GORDON W., Instructor 1n Engllsh. B. A, 
1966, Emerson; M A, 1969, Iowa. 
HERGE'l', CHARLES J • .J. Assistant Professor of Electrical 
Engineering. B.S., 195ll, MS., 1965, Ph.D., 1967, Cali-
fornia (Los Angeles). _ 
HERMAN, J. CLAYTON, Assistant Professor; Assistant 
Edltort._Cooperative Extension Service. B.S., 1967, Kansas 
State; M.S., 1962, Arkansas. 
HERMANN, PAUL J • .& Associate Professor of Aerospace 
Engineering. B.S., 194-t, M.S., 1951, Iowa State. 
HERRICK JOHN B., Professor of Veterin~ Clinlcal 
Sciences. B.s., 1941, D.V.M., 1946, M.S., 1950, Iowa State. 
HERRNSTADT RICHARD L, Professor of E~sh. B.S., 
1948, M.S., 1950, Wisconsin; Ph.D., 1960, Maryland. 
HERWIG, JOAN!; z Instructor in Chlld Development. B.S., 
1965, Stout State; M.S.; 1971, Iowa State. 
HEWITl't...EDlTH E.J Instructor, Home Economics Admini-
stration. H..S., 1934, 1owa State. 
HEXEM, ROGER w., Post-doctoral Assoclate in Center for 
Agricultural and Rural Development. B.S., 1961 South 
Dakota State; MS., 1964, Nebraska; Ph.D., 1971, Iowa 
State. 
HICKMAN, ROY n, Associate Professor of Statistics. 
B.S., 1954, M.Ed, 1960, Texas A and M; Ph.D., 1967, 
Iowa State. 
lUCKS, ELLIS A, Professor of Zoology and Entomology. 
B.S., 1938, M.S., 1940, Ph.D., 1947, Iowa State. 
IUGHTSHOE..t GARY L, Instructor ln Landscape Architec-
ture. B.S., 19t>9, M.LA, 1970, Iowa State. 
HILL, JAMES C., Asslstant Professor of Chemical Engi-
neering. B.S., 1962, Stanford; Ph.D., 1968, Waablngton. 
lULL, JOHN H, Assistant Professor of Plant Pathology. 
B.A, 1963, Carleton; M.S., 1966, Minnesota; Ph.D., 1971, 
California. 
HILLMANN DANIEL J. Assistant ProfessorofVeterlnary 
Anatomy. D.V.M., 1965, Ph: D., 1971, Iowa State. 
lULL YARD, LAWRENCE R Professor of Industrial Ensd· 
neering; Placement Director, Eng!neert~, Sclencesandlfu-
manltles. B.S., 1932, M.S., 1936, Iowa State. 
HILTON, HELEN LED. Professor of Home EconomJca; 
Dean of the College of Home Economics; Director of the 
Home Economics Research Institute. B.S.{ 193; D.Sc., 
1964, Vermont; M.S., 1938, Cornell; Ph.D., 946, \,;hicago. 
20 FACULTY 
HILTON, JAMES H., President Emeritus. B.S., 1923, Iowa 
State; M.S., 1937 Wisconsin; D.Sc., 1945, Purdue; D.Sc., 
1953, Cornell; D.Sc., 1955, North Carolina State; D.Sc., 
1965, Iowa State; LL.D., 1965, Lenoir Rhyne. 
HINRICHSEN, JOHN J.L, Professor of Mathematics; Co-
ordinator, Budget and Personnel, College of Sciences and 
Humanities. B.S., 1925, Iowa State; A.M., 1927, Ph.D., 
1929, Harvard. 
HINZ, PAUL N., Associate Professor of Statistics. B.S., 
1957, Pennsylvania State; M.S., 1960, North Carolina 
State; M.S., 1963, Ph. D., 1967, Wisconsin. 
HITTLE, ))ORIS J., Assistant Professor of Institution 
Management; Residence Department, Food Service Adviser. 
B. A., 1933, Iowa; M. A., 1940, Columbia. 
HOBERT, COLLIN B.l. Assistant Professor; Order Librar-
ian, Library. B.A., 196-t, M.A, 1968, Minnesota. 
HODGES, ANNE! Instructor in Elementary Education 
B.A., 1966, M.A., 970, Iowa. 
HODGES, CLINTON F., Associate Professor of Al{!'onomy; 
Associate Professor of Horticulture. B.S. , 1962, M.S. , 1964, 
Ph. D. , 1967, Illlnols. 
HODGES, LAURENT, Associate Professor of Physics; Phys-
iclstB Ame!f Laboratory-USAEC. A.B., 1960, AM, 1961, 
Ph. . , 1966, Harvard 
HOEFLE, WILLIAM D., Assistant Professor of Veterinary 
Clinical Sciences. D.V.M., 1966, Iowa State. 
HOENIG THOMAS M., Instructor in Economics. B. A, 
1968, St. Benedict's; MS., 1972, Iowa State. 
HOERNER, THOMAS A., Associate Professor of Agri-
cultural Engineering· Associate Professor of Agricultural 
Education B.S., 1957, MS., 1963, Ph.D., 1965, Iowa State. 
HO~RJ.1t0BERT J. J.. Assistant Chemist, Ames Labora-
tory-U~EC. B. A, 1 ~59, Monmouth College. 
HOFFMAN, DAVID K., Associate Professor of Chemistry; 
CbemistJ.. Ames Laboratory- USAEC. B.S., 1960, 1111nois; 
Ph.D., 1~64. Wisconsin. 
HOFFMAN, LARRY D., Assistant Professor of Engineering. 
B.S., 1962, M.S., 1965, Ph.D., 1971, Iowa State. 
HOFFMAN, M. PETER Assistant Professor of Animal 
Science. B.S., 1963, Delaware Valley; MS., 1967, Ph.D., 
1969, Iowa State. 
HOFSTAD, MELVIN &, Professor of Veterinary Micro-
biology and Preventive Medicine, Veterinary Medical Re-
search Institute. D.V.M, 1940, Iowa State; M.S., 1941, 
Ph. D. . 1944, Cornell 
HOGAN, ROBERT P., Associate, Editor News Service, 
Information Service. B. A, 1938, Iowa. 
HOGBERG, MAYNARD G., Instructor, Agricultural Ad-
m.lnlstration and Staff Services. B.S., 196~, M.S., 1972, 
Iowa State. 
HOGLE, ROGER M., Associate Professor of Veterinll!Y 
Mlcrobiolo(O' and Preventive Medicine. D. V.M, 1958, MS:, 
1967, Iowa State. 
HOGREFE, PEARL, Professor of English. B. A, 1910, South-
western; M.A., 1913, Kansas; Ph.D., 1927, Chicago. 
BOHL, GEORGE W., Associate Professor of Education 
B. A, 1934, Drake; MA, 1938, Northwestern; Ph.D., 1951, 
Chicago. 
HOLDEN, PALMER J:1 Assistant Professor of Animal Sci-
ence. B.S., 1965, Nom1 Dakota State; MS., 1967, Ph.D., 
1970, Iowa State. 
HOLDREN, BOB R.~Professor of Economics. A.B., 1948, 
M.A, 1949, Indiana; rn.D., 1959, Yale. 
HOLLANDER. WILLARD F., Professor of Genetics. B. A, 
1933, Texas; M.S., 1934, Ph.D., 1937, Wisconsin. 
C
H10thiLLENt...NORMA R., Professor Emeritus of Textiles and o ng. H.A, 1934, Iowa; MS., 1943, Iowa State. 
HOLLENBAC!f1 PAUL W., Associate Professor of Philos-
o1P2· B.UA, 1~9, Wheaton; M.A, 1952, Rochester; B.D., 
9.,., nlon Theological Seminary; Ph.D., 1965, Drew. 
~~~lNG SHEAD, CRAIG A., Instructor in Industrial Ad-
uuwstration. B.A, 1964, Michigan State; M.B.A. 1970 
Texas. ' ' 
ll\~1~ta?~ E. • Professor of Education. B. A, 1929, 
HOLST, TERRY L r.. Instructor in Aerospace Engineering. 
B.S., 1970, MS., 19-t2, Iowa State. 
BOLT, JOHN G., Associate Professor of Bacteriology 
B.S. 1 1952, Cornell; MS., 1954, Syracuse; Ph.D. 1960. Puraue. ' • 
HOLTER.t JAMES A, Instructor in Veterlnll!Y Pathology. 
B.S., 195~, North Dakota State; D. V.M, 1957, Iowa State. 
HOMER, ROGER R , Professor of Mathematics. A B. 1951 
Southern California; Ph.D., 1959, California. ' ' 
HONERT, EUGENE E., Associate; Writer-Director FUm 
Production Unit. B.S., 1967, Iowa State. ' 
HOOF! HILBERT J., Instructor in Agricultural Engineering. 
B.S., 959, MA, 1966, Minnesota; Ph.D. 19'72 Iowa 
State. ' ' 
HOOPES1 SHERRY :s~sslstant Professor of Speech. B. A 1953, MJ\., 1955, W gton ' 
HOOVER, JAMES M., Associate Professor of Civil Engi-
neering. B.S., 1953, MS., 1956, Iowa State. 
HOOVER, LESTER L.t Professor of Industrial Administra-
tion B.S., 1949, Normwest Missouri State; M.A 1955 
Northern Colorado; C.P.A., 1961; Ph.D., 1966, Iowa.' ' 
HOOVER, ROBERT E., Assistant Professor of English. 
B.S., 1952, MA, 1953, Illinois. 
HOPKINS, FREDERICK S., JR Associate Professor of Forest~. RS.F., 1946, B. B.A., MF., 1947, Michigan; Ph.D., 
1959, Syracuse. 
HOPPER. GORDON C., Associate Professor of Education 
B.S., 1954, MS., 1955, Western Illlnois; EdS., 1964, Il-
linois; Ed D., 1966, Northern IDinois. 
HORN, RICHARD J,, Instructor in Economics. B. B. A, 
1966, M.B.A., 1968, Wisconsin (Milwaukee). 
HORNER..t HARRY T., JR.bAssoclate Professor of Botany. 
B. A, 195~, M.S., 1961, Ph. • , 1964, Northwestern 
HOROWITZ, JACK, Professor of Biochemistry and Chair-
man of the Department of Biochemistry and Biophysics. 
B.S., 1952, City College of New York; Ph.D., 1957, 
Indiana. 
HORTON, RICHARD E., Assistant Professor of Electrical 
Engineering. R S., 1962, MS., 1963, Ph. D., 1967, Iowa 
State. 
HOSKINS, JOHNNY D., Assistant Professor of Veterinary 
Clinical Sciences. B.S., D.V.M., 1968, Oklahoma State. 
HOSMER, WILFRED T., Professor Emeritus of Civll Engi-
neering. B.S., 1930, M.S., 1950, Iowa State. 
HOSTETLER, MARY 0., Assistant Professor of Institution 
Management. B.S., 1936, OhioState;MB.A, 1945,Chlcago. 
HOTCBKISS1 DONALD K., Professor of Statistics. B.S., 1950, Ph. D., 1960, Iowa State. 
HOUGE1j1 ROY E., Assistant Professor, District Leader, 4-H and Youth Pro~ams, Cooperative Extension Service. 
B.S., 1957, MS., 1963, Iowa State. 
HOULSON, KEITH H, Instructor in English. B. A, 1939, 
M.A., 1941, California. 
HOVLAND, TERRENCE N., Instructor in Speech. B.A. 
1970, Colorado. 
HOWE, TREVOR G. J.. Professor of Education B.S., 1956, 
MS., 1958, Ph.D., 19t>3, Iowa State. . 
HOWELL, HERBERT B., Professor of Economics. B.S.. 
1934, M.S., 1945, Iowa State. 
HOYT l. ELIZABETH E., Professor of Economics. A. B.. 
1913, Hoston; AM., 1924, Ph.D., 1925, Harvard. 
HRABA, JOSEPH, Assistant Professor of Sociology. B.A. 
1965, M.A., 1968, Ph.D., 1972, Nebraska. 
HROMY AK, ROBERT J. Instructor in Applied Art. B. A, 
1968, St. Cloud State; MA, 1971, North Dakota. 
HSIEH, HSUNG-CHENG, Professor of Electrical Engi-
neering. A.B., 1954, Dartmouth; MS., 1955, California fn-
stltute of Technology; E.E., 1957, Stanford; Ph.D., 1960, 
California (Berkeley). 
BSU, CHENG-TING, Professor of Aerospace Engineering. 
B.S., 1944, National Southwestern Associated (China); 
MS., 1949, Ph.D., 1954, Minnesota. 
HUANG, CHENG-CHI, Instructor in Mathematics. B.S., 
1964, Taiwan Normal; MS., 1969, Auburn. 
HUANG, SHU Y., Associate in Economics. MS., 1969, 
Iowa State. 
HUEPENBECKER, AGATHA L, Professor of Textiles and 
Clothing. B.S., 1952, Indiana; MS., 1956, Iowa State; 
Ph. D., 1969, Ohio State. 
HUGHES. RUTH P., Professor of Home Economics Edu-
cation. B.S., 1941, M.S., 1949, Ph.D., 1969, Cornell 
HULL, BRUCE L, Assistant ProfessorofVeterinary Cllnlcal 
Sciences. D.V.M., 1965, Cornell; MS., 1971, Iowa State. 
HULL, DALE 0., Professor of Agricultural Engineering. 
B.S., 1939, MS., 1940, Iowa State. 
HULL!.. KAREN B., Assistant Professor, Family Environ-
ment. H.S., 1963, MS., 1965, Cornell University. 
HULLE, WILLIAM A., Assistant Professor of Industrial 
Education. B.S., 1968, M.Ed., 1969, Ed.D., 1972, Wayne 
State. 
HUNT, WILLIAM E.. Assoclate in Botany. 
HUNTER, ORVILLE, Associate Professor of Ceramic Engi-
neering; Engineer, Institute for AmesLaboratory-USAEC 
B.S., 1960, MissoUri (Rolla); Ph.D., 1964, Alfred 
HUNTRESS, KEITH G., Professor ofEngllsh; DlstinKUlshed 
Professor ln Sciences and Humanities. B.A., 1935", MA, 
1936, Wesleyan; Ph.D., 1942, Illlnols. 
HUNTSBERGEll. DAVID v., Professor of Statistics. B.S., 
1947, Bethany; M.S., 1948, West Vlrglnla; Ph.D., 1954, 
Iowa State. 
HURD, JAMES W., Associate, Veterinary Diagnostic Lab-
oratory. 
HUSSEY, KEITH M., Professor of Geology and Head of 
the Department of Earth Science. A.B., 1936, Augustana; 
M.S., 1939, Ph.D., 1940, Louisiana State. 
HUTCHCROFI', CHARLES D., Professor of Agronomy. 
B.S., 1946, M.S., 1950, Ph.D., 1955, Iowa State. 
HUTCIDSON, WALLACE W., Associate Professor of Phys-
ical Education for Men. B.S., 1959, M.S., 1966, Brigham 
Young; Ph.D., 1971, Utah. 
HUTTER. JAMES L, Assistant Professor of Political Sci-
ence. B.A., 1961, University of the South; M.A., 1963, 
Ph.D., 1968, Oregon. 
HU'ITON, NORMAN E., Assistant Professor of Veterinary 
Pathology; Assistant Professor of Computer Science. D.V.M., 
1966, MS., 1969, Iowa State. 
HUTTON, WILBERT JR, Associate Professor of Chemistry. 
B.S., 1950, Denver; Ph:D., 1959, Michigan State. 
HUYCK ELNORA T., Assistant Professor of Home Eco-
nomics Education. B.S., 1940, M.S., 1958, Kansas State; 
Ph.D., 1971, Minnesota. 
HVISTENDAHL, J.K., Professor of Journalism and Mass 
Communication. B.A., 1941, Augustana (Sioux Falls);M.A., 
1950, Oregon; Ph.D., 1968, Mlnilesota. 
IMSANDE JOHN D., Associate Professor of Genetics; 
Associate ~feasor of Biochemlstr;y. B.A., 1953, Montana; 
MS., 1956, Montana State; Ph.D., 1960, Duke. 
INGELS, LOIS ANN, Assistant Professor of Textiles and 
Clothing. B.S., 1960, MS., 1969, Iowa State. 
INGRAHAM, RODNEY B., Assistant Professor of Vet;.. 
erln~ Physiolo~ and Pharmacology. B.S., 1950, D.V.M., 
1952, California; M.S., 1968, Iowa State. 
INMAN,LYDIAL,ProfessorofHomeEconomlcsEducatlon; 
Coordinator of Resident Instruction. B.S., 1940, M.S., 1950, 
Iowa State; Ph.D., 1963, Minnesota. 
IRWIN, ANNABELLE B. Instructor in English. B.A., 
1937, Momlngside;M.A, 1S67, Iowa. 
ISAACSOll!t D~ L, Assoclate Professor ofMatbematics; 
Associate tTOiessor of Statistics. B. A, 1963, Maca! ester; 
MS., 1966, Ph.D., 1968, Minnesota. 
~LY1 DUANEt...Professor of Botany. B.A., 1938, MS., 39, arkansas; rn.D., 1942, ComeU 
~::!: DREW R, Associate in Agronomy. B.S., 1968, 
IVERSON,JAMES D., Professor of Aero~e Engineering. 
B.S., 1956, M.S., 1958, Ph.D., 1964, Iowa State. 
DIVERSOSc. NJ.C.A., Professor of Food Technology. B.S., 1915, 
· , 19M, South Dakota State; M.S., 1917, Iowa State. 
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IVERSON, ROGER D., Associate Professor· Area Director 
University Extension. B.S.. 1951, M.S., 1964, Iowa State.' 
JACKSON, LARRY Li Assistant Professor in Veterinary 
Cllnlcal Sciences. B.S., 964, D. V. M, 1966, Michigan State· 
M.S., 1971, Iowa State. • 
JACOBSONJ9ERTRUDE ~·J Assistant Professor, Library. 
B. A, 1940, Montana State; M.S., 1942, Iowa State. 
JACOBSONbNORMAN L., Professor of Animal Science· 
Professor of airy Science; Charles F. Curtiss Distii!BUlsh;I 
Professor ln Agriculture. B.S., 1940, Wisconsin; M.S., 1941, 
Ph.D., 1947.1owa State. 
JACOBSON, ROBERT A, Professor of Chemlstry; Senior 
Chemist, Ames Laboratoey-USAEC. B.A., 1964, COnnecti-
cut; Ph.D., 1959, Minnesota. 
JACOBY, LARRY L, Assistant Professor of PSY-chology. 
B.A., 1966, Washburn; M.A., 1968, Ph.D., 1970, Southern 
lllinois. 
JAEGER, JACOB J., Professor of Industrial Eng!neerlng. 
B.S., 1933, Drexel; S.M., 1934, Massachusetts Institute 
of Technology. 
JAMES, SYDNEY C., Professor of Economics. B.S., 1953, 
MS.,.1957, Utah State; Ph.D., 1961, Oregon State. 
JAMES, WILLIAM D.J Assistant. Professor of Aerospace 
Engineering. B.S., 19D8, lowu State; MS., 1961, Cornell. 
JARVIS, JAMES L.l Associate Professor of ~nomy; 
Associate Professor o Zoology and Entomology. B: S., 1955, 
Miami (Ohio); MS., 1956, Ohio State; Ph.D., 1961,•'1owa 
State. 
JAVIER, ANITA R.\.MAsslstant Professor of Textiles and 
Clothing. B.S., 1948, M.S., 1950, Illlnols. 
JELLINGER, THOMAS C. Professor of Civil EnP!eer-
ing; Professor ln Charge of COnstruction Engineering. B.S., 
1949, lllinois; MS., 1963, Iowa State. 
JENKINS, BONNIE L, Associate, Botany. 
JENNINGS, VIV AN M., Instructor in Agronomy Exten-
sion. B.S., 1959, M.S., 1966, Iowa State. 
JENSEN ERLING N." Professor of Phy:slcs. B.A., 1932, 
LLD. 1S69 Drake; MA. 1933, Columbia; Ph.D., 1947, 
Iowa State; Litt.D.t. 1962, Lafayette; LLD., 1969, Muhlen-
berg; LL D., 1969, Lehigh. 
JENSEN, LLOYD A., Assistant Professor of Veterinll!'Y 
Microbiology and Preventive Medicine. D.V.M., 1951, MS.:, 
1969, Iowa State. 
JESKA, EDWARD L, Associate Professor of Vete~ 
Pathology, Veterinary Medical Research Institute. B.A, 
1962,Gannon; M.S., 1954, Marquette; Ph.D., 1966,Pennsyl-
vanla. 
JESPERSEN, HOWARD W. Associate Professor of Com-
puter Science. B.S., 1950, M.S., 1953, Rochester. 
JEWELL, HAROLD K., Associate in Agronomy. B.S.,l952, 
Colorado State. 
JOENSEN, ALFRED W., Assistant Professor of Mechanical 
Engineering. B.S., 1957, M.S., 1966, Iowa State. 
JOHANNS, CLARENCE J., Assistant Professor of Vet-
erinary Cllnlcal Sciences. B. A, 1956, Loraa; D.V.M., 1962, 
MS., 1967, Iowa State. 
JOHANSEN, PAUL R., Assistant Professor ofMechanlcal 
Ensdneerlng. B.S., 1964, Iowa Statei M.S., 1965, Ph.D., 
1970, Purdue. 
JOHN, MAURICE E., Assistant Professor of Pb)':sical Ed· 
ucation for Menj Head Basketball Coach. B.S., 1941, Cen-
tral Missouri Statei M.A., 1951, Missouri. 
JOHNSON, ARTHUR B., Assistant Professor of Sociology. 
B.S., 1948, M.S., 1970, Iowa State. 
JOHNSONz. BRUCE L., Professor of Mechanlcal Engineer-
ing. B.S., 1ll55, Ph.D., 1962, Iowa State. 
JOHNSON, DENNIS C., Assistant Professor of Chemistry. 
B. A, 1963, Betheli Ph.n, 1967, Minnesota. 
JOHNSON, BANS V., Asslstant Professor of Industrial 
Admlnlstratlon. B.S., 1963, Nebraska; M.B.A., 1965, Mich-
Igan. 
JOHNSON BOWARD P., Professor of Altrlcultural En-
gtneerlDg. RS., 1949, M.S., 1950, Ph.D., 19~9, Iowa State; 
M.S., 1954, Iowa. 
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JOHNSON MARGARET 8., Instructor In Foreign Lan-
guage& B.A, 1956, Oregon. 
JOHNSON QUENTIN G. Assoclate Professor of Engllsh. 
A B., 1952: Gonzaga; M.A, 1956, Ph.D., 1967, Oregon. 
JOHNSON, ROBERT C., Associate Professor of Journalism 
and Mass CoiD!llunlcatioD. B.S., 1969, M.S., 1963, Iowa 
State. 
JOHNSON, W. JOHN, Assistant Professor; Area Director, 
Unlverslty Extension. B.S., 1967, M.S., 1962, Iowa State. 
JOLLS, KENNETH I( Associate Professor of Chemical 
Engineering. A B., 196S, Duke; B.S., 1961, North Carolina 
State; M.S., 1963, Ph.D., 1966, Dllnol& 
JONDLE, ROBERT J., Associate In Agronomy. B.S., 1968, 
Iowa State. 
JONES, ALFRED R Assistant Professor of History. B. A, 
1959, oregon; M.A, {sao, Ph.D., 1967, Yale. 
JONES. CHARLES W., Assistant Professor of Education; 
Senior Counselor, Student Counseling Service. B.S., 1950, 
M.S., 1957, Ph.D., 1972,Iowa State. 
JONES. EDWIN C., JR, Professor of Electrical EnP1eering. 
B.S.E.E.t 1955..t. West Vlrglnla;D.LC., 1956,1mperi81College (London}; Pb.u., 1962, Illinol& 
JONES, JOHN T. t. Associate Professor of Ceramic En-
gineering. B.S., 195·t, Ph.D., 1965, Utah. 
JONES. RUTH M. Instructor ln Child Development; In-
structor In Education. B.A, 1952, Northern Iowa; M.S., 
1968, Iowa State. 
JONES, W. PAUL. Professor of English. AB., 1913, 
Wabash; Ph. D., 1925, Cornell 
JORDAN JOHN R, Instructor In Computer Science. B.S., 
1963, M.~l. 1970, Iowa State. 
JlmGE.r. JANE F.z_Assistant Professor of Food and Nu-
trition. JS. S., 1960, M.S., 1970, Iowa State. 
JUELSGAARD, STEPHEN GLEN, Instructor ln Veterinary 
Cllnlcal Science& D.V.M., 1972, Iowa State. 
JULIUS. MARVIN G., Professor of Economic& B.S., 1948, 
Ph. D., 1968, Iowa State. 
JUMPER WILL C., Professor of Ensdisb. B.S., 1937, Cal-
lfomla (Berkeley); M.A. 1961, Pli.D., 1968, Stanford. 
JUNK GREGOR A., Assistant Chemist. Ames Laboratory-
USAEC: B.S., 1955, Loras; M.S., 1958, Iowa State. 
JUNKIIAN, GEORGE It, Associate Protessor of Mech-
anical Engineering. B.S. , 1966, M.S., 1959, Ph. D., 1964, 
Iowa State. 
JURGENS, MARSHALL R, Assistant Professor of Animal 
Science. B.S., 1964, M.S., 1966, Ph.D., 1968, Nebraska. 
KAEBERLE MERLIN L., Professor of Veterinary Micro-
biology and Preventive Medlclne. A B., 1960,SouthDakota; 
B.S....t ·1952..! D.V.M.-;-1964, Colorado State; M.S., 1961, 
Pb.u., 196~. Dllnol& 
KAHLER, ALAN A Assistant Professor of Asnicultural 
Education. B.S., 1957, Colorado State; M.S., 19'"64, Ph.D., 
1967, Iowa State. 
KAHN ARNOLD S., Associate Professor of Psychology. 
B.A, i964, Missouri (Kansas City); M.A, 1967, Ph.D., 
1969, Southern Illlnoi& 
KAHN, BARRY A., Assistant Profess'or of Foreign Lan-
guage& B.S., 1947, Minnesota; M.A. 1959,Iowa. 
KAHN, RONNETTA B., Instructor In Ensdlsb. B. A 1964, 
Missouri (Kansas City); M.A, 1967, SOuthern Dfu;ol& 
KALDOR, DONALD R, Professor of EconomiC& B.S., 
1938,North Dakota State; M.S., 1939, VlrglnlaPolytechnlc; 
Ph. D., 1942, Iowa State. 
KARAS, GEORGE G., Professor of P~cholQ~tY· Assistant 
Dean of the Graduate College. B.A, 1966, DePauw; M.S., 
1958, Ph.D., 1959, Purdue. 
KARAS, SHIRLEY C., Assistant Professor of Child Devel-
opment; Director of Contractual Programs. B.A., 1956, 
DePauw; M.S., 1959, Purdue. 
KAUFMANN, PAUL J., Assistant Professor of Speech. 
B.S., 1964, Omaha; M.A, 1967, ClnclnnatL 
KAVANAGH, PATRICK. Associate ProfessorofMechanlcal 
Engineering. B.S., 1952, M.S., 1960, Ph.D., 1964, Iowa 
State. 
KAYSER. FRANCIS X., Associate Professor of Metallurgy; 
Metallurgist, Ames Laboratoey- USAEC. B.S., 1948, Notre 
Damei M.S., 1950, Sc.D., 1963, Massachusetts Institute 
of Tecnnology. 
KEECH, GREGG M., Instructor In Economic& B.S., 1965, 
Iowa State; M.S., 1967, Wisconsin. 
KEENAN, BETTY A, Assistant Professor of Physical 
Education for Women. B.S., 1951, Sargent; M.A, 1958, 
Iowa. 
KEGLEJ~.. J. COLBY 1.. Assistant Professor of MathematiC& 
B.A, 19oo, MS., 196~. Ph.D., 1964, Iowa. 
KEITH, PATRICIA, Asslstant Professor of Sociology. B.S., 
1960, Southwest Missouri State; M.S., 1962, Missouri; Ph. D. , 
1969, St. Loul& 
KEITHAHNi CHARLES F., Instructor In Economics. A B., 
1963, AM., 966, Chicago. 
KELLER. CLAIR W., Asslstant Professor of Education; 
Assistant Professor of History. A.B., 1957, M.A, 1962, 
Ph.D., 1967, Washington. 
KELLER, ROY F., Professor of Mathematics; Professor of 
Computer Sclence; Sr. Math., Mathematics and Computer 
Science Division, Ames Laboratory-USAEC. B.S., 1960, 
Southeast Missouri State; M.A., 1958, Ph.D., 1962, Mis-
souri 
KELLER, WALTER R, Assistant Professor of English. 
B.A, 1968, Iowa; M.A., 1968, Syracuse. 
KELLERHALS, PAUL W., MAJ., USA, Assistant Professor 
of Mllltary Science. B.A, 1969, M.A., 1966, Northern Iowa. 
KELLEY JAMES D., Associate Professor of Horticulture. 
B.S., 1952, Kentucky; M.S., 1964, Iowa State; Ph.D., 1967, 
Michigan State. 
KELLOGG, LEONARD F., Professor Emeritus of Forestry. 
B.S., 1924, California; M.F., 1927, Yale. 
KEMP, RUSSELL L. Associate Professor of Veterinary 
Pathology. B.A, 19GO, Wooster; Ph.D., 1964, Georgia. 
KEMPTHORNE, OSCAR, Professor of Statistics· Distin-
guished Professor in Sciences and Humanltie& B.A, 1940, 
M.A, 1943, Sc.D., 1960, Cambridge (England). 
KENNEDY, WILLIAM J. Asslstant Professor of Statistics. 
B.S., 1959, M.S., 1960, Ofdahoma State; Ph.D., 1969, Iowa 
State. 
KENNEY, MARY ALICE, Associate Professor of Food 
and Nutrition. B.S.J. 1968, Texas Technological; M.S., 1960, 
Ph.D., 1963, Iowa ::state. 
KEPHART KEITH W., Instructor In Physical Education 
for Men; Head Freshman Football Coach. B. A, 1966, 
Dubuque. 
KERN, K. ROBERT, Professor of Journalism and Mass 
Communication; Editor.~, Cooperative Extension Service. 
B.S., 1948, Dllnols; M.a, 1965, Iowa State; Ph.D., 1961, 
Wisconsin. 
KERN 1.. VERNA, Instructor in Physical Education for Women. 
B.S., 11::163, Iowa State. 
KERNAN, WILLIAM J., JR, ProfessorofPbyslc;,si ~ssistant 
PhYsics Division Chief, Ames Laborat9~ U~C. B.S., 
1955, Loyola (Baltimore); Ph.D., 1960, Chicago. 
KERR, JOHN R, Instructor In Civll Defense, Engineering 
Extension. B.A., 1968, Iowa; M.A., 1971, Iowa State. 
KETCHAM, KEITH K. Assistant Professor; Chief En-
gineer, WOI AM-FM-TV. :8. S., 1949, Iowa State. 
KIDD, THOMAS R. Associate Professor of PhYsical Ed-
ucation for Men. B.a, 1964, M.S., 1961, Nebraska; EdD., 
1970, Oregon. 
KILDEE, RR, Professor of Agriculture; Dean Emeritus, 
College of Agriculture. B.S.A, 1908, M.S., 1917, D.Sc., 
1958, Iowa State; D.Agr. 1940, North Dakota State. 
KINCAID, THOMAS BENTON Instructor ln Veterinary 
Clinical Sclence& D. V.M, 1970, Iowa State. 
KING, ALBERT D., Assistant Professor of Child Develop-
ment. B.Mu&, 1961, Houghton; MM., 1963, AM., 1970, 
Dllnol& 
KING W. BERNARD, Professor Emeritus of Chemistry. 
B.S., 1923, Dllnols; M.S., 1924, Ph.D., 1930, Iowa State. 
KINKER CARROLL R Assistant Professor of Industrial Admtnt~ation. B.C.S., i946, Drake; M.B.A, 1948, Texas; 
C.P.A, 1952. 
KIRKt._JOAN, Instructor; Order Librarian, Library. B. A, 
1961, Northern Iowa; M.ALS., 1967, Denver. 
KIRKHAM DON, Professor of Agronomy; Professor of 
Physics; Charles F. Curtiss Dlstlrigulshed Professor 1n 
Alirlculture. A B., 1933, AM., 1934, Ph.D., 1938,Columbla; 
D:H. C., 1963, Royal Agricultural University (Belgium). 
KIRKHAM, MARY E., Assistant Professor of English. 
B.A., 1935, Coe; M.A, 1937, Columbia. 
KISER, ELIZABETH E. J.. Instructor, Home Economics Ad-
minlstration. B.S., 1944, ::south Dakota State. 
KISER JAMES J. Associate Professor of Animal Science. 
B.S., 1M2, Iowa State; M.S., 1951, South Dakota State. 
KITZMAN, M.J., Associate Professor of Architecture. 
B.F.A., 1950, Drake; M.A, 1957, San Francisco State. 
KIZER, GEORGE A, Associate Professor of Education. 
B.F.A., 1942, Oklahoma State; M.M.E., 1951, Michigan; 
Ph. D., 1965, Oklahoma. 
KLAmER, F. WAYNE, Assistant Professor of Civil En-
gineering. B.S. , 1962, M.S. , 1964, Ph. D. , 1968, Purdue. 
KLEINSCHMIDT, ARTHUR C., Professor of Industrial 
Engineering. B. B. A, 1938, M.S.i 1949, Minnesota; B.S., 
1943, Oregon State; Ph.D., 1953, owa State. 
KLEIN, ARTHUR H..l Assistant Physicist, Ames Labora-
tory-USAEC. B. A, 1 oa59, Physics. 
KLIEWER, KENNETH L, Professor of Physics· Senior 
Physicist, Ames Laboratory-USAEC. B.S., 1957, M.S., 
1959, Minnesota; Ph.D., 1964, Ill1nois. 
KLINE, EDWIN A, Professor of Animal Science; Professor 
of Food Technology. B.Sc.J.1942, B.S., 1943, Kansas State; 
MS., 1948, Waslilngton ~tate; Ph.D., 1953, Iowa State. 
KLINE, GERALD L., Associate Professor of Agricultural 
Engineering. B.S., 1943, M.S., 1946, Iowa State. 
KLINE, GERALD R..t Assistant Physicist, Ames Labora-
tory- USAEC. B. A, 1oa67, WUU.am JewelL 
KLINE, RUTH A, Instructor 1n Elementary Education. 
as., 1961, MS., 1967, Edinboro State. 
KLONGLANJ.. GERALD E., Professor of Sociology. B.S., 
1958, MS., 1~62, Ph.D., 1963, Iowa State. 
KLUCKMAN, WILSON A, CoL USN Professor ofNaval 
Science. B.A., 1955, Nebraska (Oniaha);M.S., 1967,George 
Washington. 
KLUGE, JOHN P., Associate Professor of Veterinary Pathol-
ogy. B.S. , D. V. M, 1962, Missouri; M.S. , 1965, Iowa State; 
Ph.D., 1968, George Washington. 
KLUN, JEROME A, Associate Professor of Zoology and 
Entomology. B.S., 1961, Minnesota; Ph.D., 1965, Iowa 
State. 
KNAPHUS, GEORGEJ.. Professor of Botany. B.A, 1949, 
Northern Iowa; MS., 1~51, Ph.D., 1964, Iowa State. 
KNELL, LINDA D., Associate ln Veterinary Pathology. 
B.S., 1971, Iowa State. 
KNIGHT HARRY H., Professor of Zoology and Ento-
mology. B.Pe., 1910, Southwest Mlssourl State; B.S., 1914, 
Ph.D., 1920, CornelL 
KNIGHT, ROLLAND C., Assistant Professor of Mechanical 
Enidneerlng; Classlflcation Officer, College of Engineering. 
B.&", 1951, Iowa State. 
KNIKER, CHARLES R., Associate Professor of Educa-
tion. AB..l 1958, Elmhurst; B.D., 1962l.. ~en Seminary; 
M.A., 1911)6, San Francisco Seminary; ~D., 1970, Col-
umbia. 
KNISELEY RICHARD N., Chemist, Ames Laboratory-
USAEC. AR, 1951, Kansas City; M.S. 1954, Iowa State. 
KNOTT OLIVER A., Assistant Professor of Agronomy. 
AB..z 1M1, Nebraska State Teachers at Wayne; M.A., 
19411), Nebraska. 
KNUDSEN, 0. nS'I'"'EPII'ltft'HE..,..,.N, Assoclate Professor of Educa-
tion; Head, Media Resources Center. B. A, 1931, Northern 
Iowa; MA, 1938, Iowa. 
ArKOCIMSKI, KAROL J., Professor of Arc.hltecture. DlpL ch.E., M.Arcb.t 1930, Technlcal University of Lwow (Lemberg) Polana. 
K1906CKLER, LOIS M., Instructor in Mathematle& B.S., 7, Valparaiso; M.S., 1969, Iowa State. 
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KOENIG, LINDA R. Instructor 1n E~Uab. B.A., 1966, 
State University of New York; MA, 1969, Iowa. 
KOERBER, GEORGE G. Professor of Electrical EnJdneer-
lng. B.A, 1948, Hiram; MS., 1950, Ph.D., 1952, PUrdue. 
KOHLMANN, ELEANORE L., Professor of Home Econom-
Ics Education. B.A, 1941, Dubuque; M.S., 1951, Ph.D., 
1961, Iowa State. 
KOHLMEIER, RONALD B., Associate Professor of Vet-
erinl.ll'Y Physiology and Pharmacology. B.S., 1959, Nebras-
ka; Ph: D., 1966, D.V.M., 1968, Iowa State. 
KOLMER. LEE R.t Professor of Economics; Dean of the 
College of Agriculture; Director of the Amculture and 
Home Econonilcs Exoerlment Statton. B.S., [952, Southern 
Dllnols; M.S., 1952, Ph.D., 1954, Iowa State. 
KONERMANN, LEO L., Capt. USA, Assistant Professor 
of Mllltary Science. B.S., 1965, United States Military 
Academy. 
KOO, WON W., Associate ln Economics. B.A, 1964, M.A., 1968, Korea. 
KORSLUND, JEANNETI'E M., Assistant Professor, College 
of Home Economics. B.S., 1949, M.S., 1965, Iowa State. 
KOTI'MAN, KARL A., Assistant Professor of Philosophy. 
B.A., 1963, San Diego; M.A., 1966, Villanova; C.Phil., 
1969, Ph.D., 1970, California (San Diego). 
KO'ITMAN, RICHARD N. Professor of History. B.A., 
1953, MA, 1954, Iowa; Ph.D., 1958, Vanderbilt. 
KOUPAL.t.RICHABD F., Associate Professor of Music. 
B.ME., 11147, MM., 1948, Nebraska. 
KOZAK, LEONARD M. Assoclate 1n Agronomy. B.S., 
1967, MS., 1970, SaskatChewan (Canada). 
KRAEMER, RICHARD R, Assistant Professor of S~eech; 
Manager, FUm Production Unit. B.S., 1951, Iowa State. 
KRAFl' ALLEN A., Professor of Food Technology. B.S., 
1947, M.s., 1949, Cornell; Ph.D., 1953, Iowa State. 
KRAFI', LILLIAN E., Instructor, Llbrary, B.A., 1944, Queens. 
KRAMER, MAURICE 8., Assistant Professor; Assistant 
State Leader, 4-H and Youth Programs Cooperative Ex-
tension Service. as., 1958, MKd, 1Q65, Ph.D., 1971, 
Iowa State. 
KRATOCHVIL, MILLARD R., Professor of Ensdlsh; Pro-
fessor of Education; Assistant Dean, College ol Sciences 
and Humanltle& A B., 1940, Drake; AM, 1948,Mlnnesota. 
KREIDER, ORLANDO C. Professor of Mathematics. B. A, 
1928, Simpson; MS., 1936, M.S., 1941, Ph.D., 1949, Iowa 
State. 
KRUEMPEL, KENNETH C. Assistant Professor of Elec-
trical EnJdneerlng. B.S., 1Q57, MS., 1963, Iowa State; 
Ph. D., 19'10, Wisconsin. 
KRULL, GARY L, Associate Veterln~ Administration, 
Biomedical Communication& B.s., 1967, Iowa State. 
KUHN, WARREN a Professor; Dean of Llbr~ Services 
and Director of the Library. B.A, 1948, New Yor.'ki M.LS., 
1950, Columbia. 
KUIPER GLENDON W., Instructor; Area Director Unl· 
verslty Extension. B.S., 1958, Augustana (Sioux Falls); 
MS., 1966, Iowa State. 
KUMBIER, MARIDEL, Instructor In AppUed Art. B.S., 
1969, Iowa State. 
KUNDEL, CABOL YN J., Assoclate Professor of Textiles 
and Clothing. B.S., 1966, Ph.D., 1969, Iowa State; M.S., 
1961, Omaha. 
KUNERTH WILLIAM F., Associate ProfessorofJoumallsm 
and Mass Ccimmuntcatlon. B.S., 1950, Wyomlng; M.S.J., 
1952, Northwestern. 
KUNESH, JERRY P., Associate Professor of Veterinary 
Physiology and Pllarmacology; Assoclate Professor ofVet-
erfuary CUnlcal Sclences. D:V.M., 1961, M.S., 1966, Ph.D., 
1969, Iowa State. 
KUNZJ. GRACE Lt. Instructor ln Textlles and Clothlng. 
B.S., 1~62, M.S., 19-tO, Iowa State. 
KUPFER. JOSEPH R, Asslstant ·Professor of Phllosophy. 
B.A., 1967, Queens; MA, 1970, Ph.D., 1971, Rochester. 
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LAABS, FRANCIS C, Assistant Physicist, Ames Labora-
tory- USAEC. B.S. , 1965, M.S. , 1966, Mankato State. 
LACASA JAIME Instructor ln Foreign Lan1rnage& Lie. 
Phil, 195'7, Llc. L~t. 1958, Quito (Ecuador); S. T.R, 1964, 
St. Louis; Ph. D., 1970, Iowa State. 
LACASA JUDITH N. Associate Professor of Foreign 
Language& B.S., 1958, Pb:D., 1968, Louisiana State. 
LACEY CLARENCE J. t _!.ssistant Professor of Electrical 
Enginee'rlng. B.S. , 1952, M.S. , 1961, Iowa State. 
LADD GEORGE W., Professor of Economic& B.S., 1950, 
South 'Dakota State; M.A, 1951, Michigan State; Ph.D., 
1955, Illinol& 
LAFFOON JEAN L Professor of Zoology and Entomology. 
B.S., 1942: Morningside; M.S., 1948, Ph.D., 1953, Iowa 
State. 
LAGOMARCINO VIRGIL S. Professor of Education; Dean 
of the College of Education; Director of Teacher Education. 
B.A, 1943, Coe; M.S., 1948, Drake; Ph.D., 1955, Iowa 
State. 
LAGRANGE, HARRIET, Assistant Professor of Textiles 
and Clothing. B.S., 1954, M.S., 1957, Iowa State. 
LAGRANG!]1 WILLIAM F., Professor of Animal Science. B.S., 1917, M.S., 1927, Iowa State. 
LAGRANGE1 WILLIAM S., Professor of Food Technology. B. S., 1953, Pn. D., 1959, Iowa State. 
LAMB, RICHARD C., Professor of Physics; Senior Phys-
icist, Ames L·aboratory-USAEC. B.S.,1955, Massachusetts 
Institute of Technology; M.S., 1960, Ph.D., 1963, Kentucky. 
LAMBERT, ROBERT J., Professor of Mathematics; Pro-
fessor of Computer Science; Senior Mathematician, Math-
ematics and Computer Science Dlvlslon, Ames Laboratory-
USAEC. B.A., 1943, Drake; M.S., 1948, Ph.D., 1951, Iowa 
State .. 
LAMBERTO~t. CHARLES E.i Instructor in Economic& 
BB.A, 1960, Mlilnesota; M.S., 970, Wyoming. 
LAMMERS, THOMAS A, Instructor In Mathematic& B.S. , 
1961, B.S., 1967, M.S., 1970, Iowa State. 
LAMOTI'E, CLIFFORD E., Associate Professor of Botany. 
R S., 1953, Texas A and M; Ph. D., 1960, Wisconsin. 
LAMP, GEORGE E., JR, Assistant Professor of Industrial 
Engineering. B.S., 1960, M.S., 1964, Ph.D., 1968, Iowa 
State. 
LANDERS, ROGER Q., Professor of Bot~y. R S., 1954, 
M.S., 1955, Texas A and M; Ph.D., 1962, California. 
LANDO HARRY A, Assistant Professor of P~chology. 
B.A, 1S68, George Washington; Ph.D., 1972, Stanford 
LANE, KENNETH F., Associate Professor of Landscape 
Architecture. B. S., 1953, Michigan State; M. LA , 1961, 
Harvard. 
LANGF0~1 FRANCES S., Assistant Professor of Speech. B.S., 1952, M.A, 1962, Kansas State. 
LANSDALE, EDWARD R., Capt., USAF, Assistant Pro-
fessor of Air Force Aerospace Studies. B.A., 1964, Arizona; 
M.S., 1971, Boston. 
LAOSUWAN, PAISAN CNMI), Associate in Agronoii!Y. 
B.S., 1965, Kasetsart (Bangltok); M.Sc., 1969, Manltotia (Canada). 
LAP~ HARVEY E..l Assistant Professor of Economic& 
B.S., hl69, M.S., 19t>9, Ph.D., 1971, Massachusetts In-
stitute of Technology. 
LARKINS, JOHN B., Ill, Capt. USAF, Assistant Professor 
of Aerospace Studle& B.S., 19G2, Oklahoma State; M.B.A, 
1968, Mlssourl 
LAROCK, RICI!ARD C Instructor in Chemistry. B.S., 
1967, California (Davis); Ph.D., 1971, Purdue. 
LARSEN:_f?ALE E., Associate, Assistant Chief Engineer, 
WOI AM·14·M-TV. 
LARSEN, WILLIAM L, Associate Professor of Metallurgy; 
Associate, Ames Laboratory-USAEC. B.M.E., 1948, Mar-
quette; MS., 1950, Ph.D., 1956, Ohio State. 
LARSON..t JORDAN L .t JR., Professor of Mechanical Engi-
neering. H.S., 1947, M.::s., 1948, Iowa State. 
LARSON, MAURICE A., Professor of Chemical Engineering. 
B.S. , 1951, Pb. D., 1958, Iowa State. · 
LASSILA, KENNETH E.J.. Professor of PhysiC& B.S., 1956, 
Wyoming; M.S., 1959, Ph.u., 1961, Yale. 
LAUFENBERG, DANIEL E., Instructor in Economic& B.s., 
1969, Wisconsin State (Plattevllle); MS., 1971, Iowa State. 
LAWRENCE, PETER K., Associate, Agronomy. B. Ag. Sc. (Hons), 1968, M.Ag.Sc., 1970, Adelaide (Australia). 
LAWRENCE, ROGER L, Professor of Education; Coor-
dinator of Personnel Tralnlng, Cooperative Extension Ser-
vice. B.S., 1943, Ohio State; MA, 1949, George Washing-
ton; Ph.D., 1958, Iowa State. 
LAWS, HOWARD F., Assistant Professor of Journalism 
and Mass Communication. R A, 1959, Pomona; M. A, 1970, 
San Franctsco State. 
LAYTON, WILBUR L., Professor of Psychology; Vice Pres-
Ident for Student Affairs. B.S., 1943, Iowa State; M.A., 
1947, Ph.D., 1950, Ohio State. 
LEACOCK, ROBERT A., Associate Professor of Physics; 
Phy~ctst, Ames Laboratory-USAEC. B.S., 1957, M.S., 
1960, Ph.D., 1963, Michigan. 
LEDET, ARLO E., Associate Professor of Veterinary Pa-
thology. D.V.M., 1962, M.S., 1966, Ph.D., 1970, Iowa State. 
LEE, CHESTER n, Professor of Veterinary Pathology; 
Professor of Poultry Science. D.V.M., 1927, MS., 1932, 
Iowa State. 
LEE, DAH-YINN, Associate Professor of Civil Engineering. 
B.S., 1958, Chez:g-Kung (Taiwan); Ph.D., 1964, Iowa State. 
LEE, MOTOKO, Visiting .Lecturer. RA, 1959, Nara wo-
men's University (Japan); MA, 1963, Indiana; Ph.D., 
1969, Iowa State. 
LEE, TI·TA, Associate Professor of Civil Engineering. B.S., 
1954, National Taiwan; M.S., 1958, Iowa State; Ph.D., 
1961, Lehigh. 
LEE WILLIAM R, Instructor- Physical Sciences; Engi-
neering Bibliographer, Llbracy. B.S., 1965, Wisconsin (La-
Crosse); M.S., 1966, MA, 1970, Iowa. 
LEFFLER, SAMUEL A, Major, USA, Assistant Professor 
of Mllltary Science. B.S., 1961, M.S., 1972, Iowa StatP.. 
LEGVOLD, SAM, Professor of PhysicaL· Senior Physicist, 
Ames Laboratory-USAEC. RA, 1935, uther; MS.,1936, 
Ph. D., 1946, Iowa State. 
LEICHSENRING, DEANNA S., Instructor in Family En-
vironment. B.S., 1972, Iowa State. 
LEM, PAUL L, Assistant Professor; Visual Planner, Co-
operative Extension Service. B.F.A, 1950, Drake. 
LEMISH, JOHNz. Professor of Geology. B.S., 1947, MS., 
1948, Ph.D., 195b, Michigan. 
LEMON, JAMES H, Instructor in Speech. RA, 1966, 
M.A, 1968, University of Denver. 
LEONARD, JANET L, Instructor in Elementary Edu-
cation. RA, 1966, Buena Vista. 
LEPKE, PHYLLIS J., Instructor in Physical Education 
for Women. B.S., 1969, Iowa State. 
LERSTEN, NELS R, Professor of Botany. B.S., 1958, 
M.S., 1960, Chicago; Ph.D., 1963, California (Berkeley). 
LEWn!JJ DAVID C., Assistant Professor of Botany. A B., 
1967, .l'Ulox; Ph.D., 1972, Cornell 
LEWIS, EDWIN C., Professor of Psy~ology-· Assistant 
to the Vice President for Academic Affair& B. A, 1954, 
Wittenberg; M.A., 1955, Ph.D., 1957, Ohio State. 
LEWIS, HARRIET ~ t Assistant .PrQfessor of Textiles and 
Clothing. B.S., 1939, M.S., 1949, Iowa State. 
LEWIS1 ROBERT E., Professor of Zool~gy_ and Entomology. AD., 1952, Earlham; M.S., 1956, Ph.D., 1959, Dllnois. 
LEX, LOUIS. Assistant Professor of Urban Planning. B.S. • 
1950, J.D., 1954, M.S., 1959, Wisconsin. 
LIESUELD DOUGLAS, Instructor in Zoology and En-
tomology. MA, 1965, Nebraska Wesleyan; M.S., 1967, 
Fort Hays Kansas State; Ph.D •• 1972, Nel:)raska. 
LIFFERTB, DENNIS R..t Associate in Economic& B.S., 
1968, Brigham Young; M.a, 1970, Iowa State. 
LIMBIRD, MARY WIENAND, Instructor in English. B. A • 
1964, M.A, 1966, Colorado State. 
LJN.t TING-KWONG, Assoclate in Statlstlcs. B.Sc. (Hons), 
197u, MSc., 1972, Malaya. 
LINDAHL CLARENCE H, Professor of Mathematics; Pro-
fessor 1n Charge of Instruction. B.S., 1929, Nebraska State 
Teachers; M.S., 1935, Colorado; Ph.D., 1952, Iowa State. 
LINDEMEYER, ROBERT B. Associate; Assistant Head, 
Media Resources Center. B.S., 1958, Iowa State; M.Ed, 
1970, New York (Buffalo). 
LINEWEAVER, JOE R., Assistant Professor; Catologer, 
IJbrary. B. A, 1960, Wisconsin; M.A, 1968, Denver. 
LINSTROM, WILLIAM E., Assistant Professor; Area Dlrec-
torJ. University Extension. B.A, 1954, Northernlowa;MA, 
19t>6, Iowa. 
LIPA, C. BUELL, Professor of English. AB., 1927, AM., 
1928, Ph.D., 1940, Cornell 
LIPA, HAZEL E., Associate Professor of English. B.S., 
1929, Minnesota; M.A, 1949, Claremont Graduate School 
LISKA, DENISE T., Associate Veterin~ Pathology. B.S., 
1969, Nebraska Wesleyan; ASC.P., 1969, St. EllZBbeth's 
School of Medical Technology. 
LISTON, MARGARET Lt. !Tofessor of FamUy Environment; 
Professor of Economics; Mary B. Welch DlstlnKUished Pro-
fessor ln Home Economic& B.S., 1927, Iowa State; M.A, 
1933, Missouri; Ph.D., 1949, Chicago;D.S., 1969,Nebraska. 
LIU, SAMUEL K, Professor of PhYsics; Senior Physicist, 
Ames Laboratory- USAEC. B.S., f954, National Taiwan; 
M.S., 1958, Ph.D., 1960, Iowa State. 
LOCKHART, WILLIAM R, Professor of Bacteriology and 
Chairman of the Department. A B., 1949, Indiana~ State; 
MS., 1951, Ph.D., 1954, Purdue. 
LOESCH, PETER J., Associate Professor of Agronomy. 
B.S., 1953, Kansas State; MS., 1955, Cornell; Ph.D., 1961, 
North Carolina State. 
LOHNES. ROBERT A Associate Professor of CivU Engi-
neering. B.S., 1959, Ohlo State; M.S., 1961, Ph.D., 196"4, 
Iowa State. 
LOHR, JAMES W., Assistant Professor of Speech. B. A, 
1966, St. Mary's College; MA, 1968, South Dakota; Ph.D., 
1972, Nebraska. 
LONGFELLOW.r. EDWIN J.ilnstructor in Economic& B.S., 
1969, MS., 197.,, Southern lllnol& 
LOOMIS, WALTER E..r. Professor Emeritus of Botany. B.S., 
1921, Illlnois; MS., 19:.~:2, Ph.D., 1924, Cornell 
LORR, ROBERT A, Assistant Professor of Architecture. 
B.A, 1959, St. Ambrose; MS., 1960, M.F.A, 1966, Wis-
consin. 
LOVE, JANE D. Assistant Professor of Food and Nu-
trition. B.S. , 1967, Iowa State; MS., 1968, F1orida State; 
Ph. D., 1972, Michigan State. 
LOVE, MARK K Assistant Professor of Food and Nu-
trition. B.S., 1967', Ohio State; M.S., 1969, Ph.D., 1972, 
Michigan State. 
LOVE, ROBERT D., Assistant Professor of Industrial Engi-
neering. B.S., 1948, M.S., 1965, Iowa State. 
LOVELY, WALTER G., Associate Professor of Agricultural 
Engineering. B.S. , 1949, Maine. 
LOWRIE, JAMES A, Professor of Erudlsb. AB., 1935, 
Lafayette; M.L, 1939, Ph.D., 1943, Plttsourgh. 
LOWRIE, RACHEL M., Assistant Professor of Engllsb. 
B. A, 1933, M.Lltt., 1946, Pittsburgh. 
LOYE, JOHN F., JR, Col USAF· Professor of Air Force 
Aerospace Studie& B.S. 1950, U.S. Mlll~ Academy; 
B.LE., 1957, M.B.Ai 195B~S~cuse; M.P.A, 1963, George 
Washington; Ph.D., 970, .rwrlda State. 
LUBBEN, RUDOLPH J., Associate Professor of CivU Engi-
neering; Associate Professor of Construction Technology. 
B.S., 1930, M.S., 1932, Iowa State. 
LUCAS. JAMES E., Assistant Professor of Electrical Engi-
neering. B.S., 1960, Lamar State; M.S., 1963, Ph.D., 1970, 
Iowa State. 
LUCAS, LINDA &, Assistant Professor; Head, Gifts and 
Exchange Section, Library. B.A, 1961, Northern Iowa; 
M.LS., 1966, Washington. 
LUCKETT, DUDLEY G., Professor of Economle& A B., 
1952, M.A, 1954, Missouri; Pb.D., 1958, Texa& 
LUECKE GLENN R, Assistant Professor of MathematiC& 
B.S., 1966, Michigan State; Pb.D., 1970, Callfornlalnstltute 
of Technology. 
LUNDE, BARBARA K. Assistant Professor of Aerospace 
Engineering. B.A., 195'7, M.S., 1959, Northwestern; Ph.D., 
1910, Iowa -state. 
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LUNDEEN, ARDELLE A. 1 Instructor ln Economic& B.S., 1970, M.S., 1971, South Daxota State. 
LUNDEN, WALTER A Professor Emeritus of Sociology. 
B.A, 1922, Gustavus Adolphus; M.A, 1929, Mlnnesotil; 
Ph.D., 1934, Harvard. 
=.!A.fiLv.W~J"&~~&:"l~~~~:-arycUnlcal 
LUSH, JAY I., Professor of Animal Science; Charles F. 
Curtiss DlstlnK\ilshed Professor ln AJzrlculture. B.S., 1916, 
M.S., 1918, n'"Sc., 1970, Kansas Sta£e; Ph.D., 192~1 D.Sc.L 1970, Wisconsin; D.AJn'., 1957 Amcultural Couege 01 
Sweden; n Agr., 1957,Justus-Llebla Onlversi~ (Germ~); 
nAar.,_1958, Agricultural and Veterln~ COllege of Den-
marlC; L.Ln, 1964, Mlcb!aan State; D.SC., 1969, IDlnols; 
n Tecb.Sc., 1971, Federal 'Technology University, Zurich. 
LYNCH, DAVID W., Professor of P~slC!i~ Senior ~s­
icist, Ames Labora~USAEC. B.S., 1904, Rensselaer; 
M.S., 1955, Ph.D., 1958, IDlnoia. 
McCARLEY, ROBERT E., Professor of Chemistry; Senior 
Chemlst, Ames Laboratocy- USAEC. B.S., 1953, Ph.D., 
1956, Texas. 
McCARTHYL.DENNIS M.P., Assistant Professor of Hlsto~. 
B. A, 1966, HOston College; M.A, 1970, Ph.D., 1972, Yale. 
McCARTHY, WILLIAM P., Instructor ln Engllsb. B. A, 
1964, Hobart; M.A, 1969, Rutger& 
McCAY.t. ROBERT DALE, Professor of Engllsh. B. A, 1932, 
MA, ht37, Grinnell; Ph.D., 1953,Iowa. 
McLEAN, JUNE M., Instructor ln Muslc. B.M. 1949, Mel-
bourne (Australia); Lie. d'Enselgn, 1951, Eco\e Normale 
de Muslque (Paris); M. Ed, 1971, Indiana. 
McCLELLAND JOHN B., Professor of Alnicultural Ed-
ucation. B.S., !921, MS., 1927, Ph.D., 19(0, Ohio State. 
McCOMBER. DIANE R J. Assistant Professor of Food and 
Nutrition. B.S., 1960, M. a, 1965, Iowa State. 
McCONNELL.!.. JOHN R., Assistant Physiclat, Ames Lab-
oratory-USA.I!iC. B.S., 1960, Washburn. 
McCONNELL, KENNETH G., Associate Professor d En-
gtneeri~ Mechanics. B.A..:J 19571. St. Thomas; B.S., 1957, 
Notre Dame; M.S., 1960, l"'n.D., hf63, Iowa State. 
McCORKLE, WILLARD K Professor of Metallurgy; Aaso-
clate, Ames Laboratocy- USAEC. B. A, 1924, M.li, 1928, 
Pb.D., 1935, Iowa. 
McCORMACK, WILLIAM C., Professor of Biomedical En-
gineering; Veterin~ Ph}"slology and Pharmacology. B.S., 
1948, Bowdoin; M.D., 1952, University of Rochester. 
McCORMICK, VIRGINIA E., Professor of Home Economlcs 
Education· Assistant Dean, University Extension andState 
Leader, Home Economics Program, Cooperative Extenalon 
Service. B.A., 1956, Ohio Wesleyan; M.S., 1962, Pennsyl-
vania State; Ph.D., 1970, Ohio State. 
McCULLOUGH. LOUIS G., Aselstant Profesaor of ~alcal 
Education for Men; Athletic Director. B. A, 1949, Wofford; 
M.A, 1951, Columbia. 
McCULLY, JOHN R, Assistant Professor of Enallab. B. A, 
1957, Mlsmasippl College; M.A, 1960, MlsslsllpPl. 
McDONALD, E. DAWN, Assistant Profeeaor of ~Ileal 
Education for Women. B.S., 1960, Boston Univerllty; M.&, 
1968, Southem Dllnola. 
McGEE THOMAS D. Professor of Ceramic EnJdneerlna. 
B.S., (Cer.E.), B.S., dd.E.), 1948, M.&, 1958; Pb."'D., 1961, 
Iowa State. 
McGJLLIARD, A. DARE, Professor of Animal Sclence; 
Professor of Dalry Science. B.S., 1951, M.&, 1952, 
Oklahoma State; Pb.l>., 1961, Michigan State. 
McGINNIS, DALLAS V., Asslltant Profe&SOJ.i Market Ed· 
itor, Cooperative Extenslon Service. B.S., 19~W, IowaState. 
McGUIRE, JACK M., Assoclate Professor of Phyalcal Ed· 
ucation for Men; Head Swlmmlng Coach. B.&, 1933, Iowa. 
McHONE, MILDRED R.1 Asslltant Profeuor; Reference 
Librarian, Library. B.S., 1933, Iowa State. 
MciLRATH, TIMOTHY J. Instructor In AuDlled Art. B. A, 
1966, Dominican (Wlscon~); M.S., 1969, Wlsc:onalD. 
McJIMSEY, GEORGB T. Assoclate Pro!euor of Hleto~. 
B.A, 1958, Grinnell: M.A., 1959, Columbia; Ph.n, .1968, 
Wlaconsln. . 
26 FACULTY 
McKEE, ELEANOR J., Assistant Professor; Cataloger, 
Library. B. A, 1946, Drake; MAL. S., 1955, Peabody. 
McKEOWN, DONALD Li Professor of Architecture. B.S., 
1947, Illinois; MS., 1952, owa State. 
McKINLEY, MARJORIE M., Professor of Institution Man-
agement and Head of the Department. B.S., 1940, Indiana; 
M A, 1946, Columbia; Ph.D., 1956, Iowa State. 
McLAUGHLIN, DAVID W., Assistant Professor of Math-
ematics. B.S., 1966, Creighton; MS., 1969, Ph.D., 1971, 
Indiana. 
McLEISH..t IAN, Instructor in Veterln~ Clinical Sciences. 
B. V.M. &::;., 1969, Edinburgh (Scotland~ 
McMANUS, MARIANNE L, Assistant Professor of Psychol-
ogy; Clinical Psychologist, Student Counseling Service. 
B.A, 1953, New RoChelle; MA, 1956, Ph.D., 1963, 
Wisconsin. 
McMASTERS 0. DALE, Associate Metallurg!st Ames 
Laboratory-USAEC. B. A, 1956, Wabash; MS. ,19S1,Iowa 
State. 
McMECHAN, JAMES D., Assistant Professor of Electrical 
Engineering. B.S., 1955, MS., 1960, Iowa State. 
McMILLAN, THELMA J., Professor of Food and Nutrition. 
B.S., 1940, Arizona; MS., 1942, Nebraska; Ph.D., 1951, 
Cornell 
McMILLEN..r.DANIEL M., Assistant Professor of Education; 
Counselo~ ::student Counseling Service. B.S., 1950, MS., 
1954, Ph.u., 1961,Purdue. 
McNABB, HAROLD S., JR, Professor of Plant Pathology; 
Professor of Forestry. B.S., 1949, Nebraska; 1\.f.S., 1951, 
Ph. D., 1954, Yale. 
McNEE, JOHN C., Professori. Assistant Director for Public 
Senrlces, Libra!')'. A B., 19o0, Cornell; AM L. S., 1951, 
Michigan; M.S., 1960, Iowa State. 
McROBERTS, KEITH L, Professor of Industrial Engi-
neering. B.S., 1953, MS., 1959, Ph.D., 1966, Iowa State. 
McVICKER, CECIL D., Professor of Foreign Languages. 
B.S., 1948, MA, 1948, Nebraska; Ph.D., 1953, Missouri 
MA, BENJAMIN M., Associate Professor of Nuclear En-
gineering. B.S., 1942, National Central (China); MS.,1947, 
Engineer's Degree, 1949, Stanford; Ph. D., 1963, Iowa State. 
MADDEN, BEVERLY S., Instructor ln Food and Nutrition. 
B.S., 1960, MS., 1970, Iowa State. 
MADERA, KATHRYN R., Assistant Professor of Child 
Development. B.S., 1959, Iowa State; MS., 1964, Cornell. 
MADISON, DILYS E., Assistant Professor; Head, Biblio-
graphic Search Department, Library. A B., 1964, MS., 
1965, Illinois 
MADISON, KENNETH G., Assistant Professor of History. 
AB., 1962, AM., 1963, Ph.D., 1968, Illinois. 
MADSEN, HOWARD C., Staff Economist and Director of 
Environmental Research, Center for Agricultural and Rural 
Development. B.S., 1965, Ph. D., 1972, lowa State. 
MAGIL~t BARBARA ANNE, Instructor of Industrial Ad-
mlnistrauon. B.S. , 1967, MS. , 1969, Iowa State. 
MAGILTON, JAMES H., Professor and Acting Head of 
Veterinary Anatomy; Professor of Biomedical Engineering. 
D. V.M, 1946, MS., 1964, Ph.D., 1966; Iowa State. 
MAGILTO~ .LILLIE E.J. Assistant Professor of Home 
Economics J!i<lucation. B.a, 1936, Texas Woman's; M.S., 
1942, Iowa State. 
MAHLSTEDE, JOHN P., Professor of Horticulture; Asso-
ciate Director, Agriculture and Home Economics E~eri­
ment Station. B.S., 1947, Mlarni (Ohio); M.S., 1948, Ph.D., 
1951, Michigan State. 
MAIRS, A PAULINE Assistant Professor of Food and 
Nutrition. B.S., 1943, MS., 1949, Iowa State. 
MAJORS, JOHN T., Assistant Professor of Phvslcal Ed-
ucation for Men; Head Football Coach. B.S., f958, Ten-
nessee. 
MALABYJ. KENNETH L, Assistant Chemist, Ames Lab-
oratory- uSAEC. B. A, 1952. Phllllps. 
MALPurd COLM. JOHN L., Associate, Agronomy. aS., 1968, 
ue; M.S., 1970, Virginia Polytecluilc. 
MALLAM, DUNCAN Professor Emeritus of Eng!ish; Pro-
fessor of Education. B.s., 1926, M.A, 1927, Buffalo· Ph.D 
1939, Minnesota. ' ·' 
MALONEt.. WILLIAM A., Associate Professor of Urban 
Planning. H. S., 194 7, M S., 1950, Iowa State. 
MANATI', RICHARD P., Associate Professor of Education 
B.S., 1953, M.S., 1956, Iowa State; Ph. D., 1964, Iowa. 
MANGOLD, DUANE W., Associate Professor of Agricul-
tural Engineering. B.S., 1958, MS., 1960, Ph.D., 1965, 
Iowa State. 
MANN, ARTHUR R., Supervisor IV, Agricultural Engi-
neering. B.S., 1962, Iowa State. 
MANTHEI, CHESTER A., Professor of Veterinary Micro-
biology and Preventive Medicine. D. V. M, 1935, Michigan 
State. 
MAPLE, CLAIR G., Professor of Mathematics; Professor 
of Computer Science; Director of Computation Center· 
Chief, Mathematics and Computer Science Division, Arne~ 
Laboratory-USAEC. AB., 1939, Earlham; MA, 1940 
Cincinnati; D. Sc., 1948, Carnegie. ' 
MARCUM ROBERT K., Instructor in Physical Education 
for Men; Assistant Athletic Director. B. A, 1959, Marshall; 
MA, 1970, Akron. 
MARE, C. JOHN, Professor of Veterinary Microbiology 
and Preventive Medicine. B. V.Sc., 1957, Pretoria (South 
Africa); Ph.D., 1965, Iowa State. 
MARION WILLIAM W., Professor of Poultry Science; Pro-
fessor of Food Technology. B.S., 1953, Berea; MS., 1955, 
Ph. D., 1958, Purdue. 
MARKS, KENNETH E., Instructor; Reference Librarian, 
Library. B.S., 1960, Iowa State; ML.S., 1971, California 
(Berkeley). 
MARLEY, STEPHEN J., Associate Professor of Agricul-
tural Engineering. B.S., 1959, MS., 1960, Ph. D., 1965, 
Iowa State. 
MARLIER, STEVEN F., Capt., USAF, Assistant Professor 
of Air Force Aerospace Studies. B.S., 1968, USAF Acad-
emy; MA, 1969, Fletcher School of Law and Diplomacy. 
MARTIN, DAVID M. Assistant Professor of Ceramic En-
gineering. B.S., 1962, Allred; Ph. D., 1966, Iowa State. 
MARTIN, DON S., JR., Professor of Chemistry; Section 
Chief, Ames Laboratory- USAEC. B.S., 1939, Purdue; Ph. D., 
1944, California Institute of Technology. 
MARTIN, DONALD R, Assistant Professor of Civil En-
gineering. B.S., 1959, MS., 1967, Ph.D., 1971, Iowa State. 
MARTIN, DOROTY Rf Instructor in Family Environment. 
B.S. , 1958, MS., 1967, owa State. 
MARTIN, ERNEST F., JR, Assistant Professor of Speech. 
B.A, 1967, Morningside; M.A, 1969, Ph.D., 1971, Missouri 
MARTIN, NEAL P.._, Associate in Agronomy. as., 1966, 
Ohio State; MS., 19t1, Iowa State. 
MARTIN, ROY E., Instructor ln Mathematics. B.A, 1967, 
San Jose State; MS., 1971, Iowa State. 
MARTINSON, CHARLIE A, Associate Professor of Plant 
Pathology. B.S., 1957, M.S., 1959, Colorado State; Ph.D., 
1964, Oregon State. 
MARVIN, KENNETH R, Professor of Journalism and 
Mass Communication. as., 1923, MS., 1938, Iowa State. 
MASON..r. JOHN T., Assistant MetallurJdst Ames Labora-
tory-U::sAEC. B.A, 1955, Bowdoin; "M.a, 1956, Tufts. 
MATHES, SHARON A., Assistant Professor of Physical 
Education for Women. as., 1964, MS., 1965, California 
(Los Angeles); Ph.D., 1972, Purdue. 
MATHEWS, JEROLD C., Professor of Mathematics. B.S., 
1955, MS., 1957, Ph.D., 1959, Iowa State. 
MATI'HIES, BARBARA F., Assistant Professor of English. 
B.A, 1961, Oberlin; M.A, 1967, Ohio (Athens). 
MAUSBACH MAURICE J., Associate in Agronomy. B.S., 
1967, South Dakota State; MS., 1969, Iowa State. 
MAVES, JOHN H., Assistant Professor of Architecture. 
B.Arch., 1968, Notre Dame; MArch., 1972, Minnesota. 
MAXON_, RICHARD C. .t Associate Professor of Economics. 
B.S., 19o1, MS., 1955, .t'h.D., 1963, Missouri 
MAYE~ LEO V., Associate Professor of Economics. as., 
1959, MS., 1961, Kansas State; Ph.D., 1967, Iowa State. 
MAZZITELLI JAMES R. Instructor 1n Industrial Ad-
ministration. B.A, 1970, M.RA, 1971, Drake. 
MEADOWS, JOHN ~, Assistant Professor of Forestry. 
B.S., 1954, Auburn; M.S., 1958, Georgia Institute of Tech-
nology; Ph.D., 1970, Duke. 
MEANY ROBERT K. Associate Professor of Mathematics. 
B.S., 19S1, Purdue; MS., 1954, Ph.D., 1958, Wisconsin. 
MEEDEN, GLEN D., Associate Professor of Statistics. 
B.A, 1962, Eastern Baptist; M.A, 1964, Ph.D., 1968, 
illinois. 
MEEKER, JEFF B., Instructor in Statistics. B.S., 1965, 
M. Sta., 1969, Florida. 
MEEKS, HOWARD n, Assistant Professor of Industrial 
Engineering. B.S., 1960, Iowa State; M. S., 1966, Ph. D. , 
1970, Ohio State. 
MEIXNER, MARY ~.r Professor of Applied Art. B. A, 1938, 
Mllwaukee-Downer; M.A, 1945, Iowa. 
MELAMPY, ROBERT M. Professor of Animal Science. 
B.S., 1930, Wllmlngton; MA, 1931, Haverford; Ph.D., 
1935, Cornell 
MELBY, DAVID A, Instructor in App!led Art. B. F. A, 
1967, Wichita State; M.F.A, 1970, Nebraska. 
MELLONJ. JAMES L, Associate in Statistics. B.S., 1966, 
M.S., 196~:S, Iowa State. 
MELVIN, STEWARD W., Assistant PrOfessor of Agricul-
tural Engineering. B.S., 1964, M.S., 1967, Ph.D., 1970, 
Iowa State. 
MENNE, JOHN W., Associate Professor of Psychology; 
Assistant Director, Student CounseUngService. B.Sc.,1946, 
Iowa State; M B. A, 1948, Stanford; Ph. D., 1961, Angelicum (Italy). 
MENNE, M. SUSAN, Assistant Professor of Joumallsm 
and Mass Communication. B.S., 1949, Iowa State; M. A, 
1963, Immaculate Heart. 
MENSING, RICHARD W., Assistant Professor of Statistics. 
B.S., 1960, Valparaiso; M.S., 1965, Ph.D., 1968, Iowa 
State. 
MENZE~ LOUIS E., Professor of Physical Education for 
Men. B. ~, 1924, Central Missouri State Teachers. 
MENZEL, BRUCE W. Assistant Professor of Zoology and 
Entomology. B.S., 19M, Wisconsin; MS. , 1966, Marquette; 
Ph. D., 1970, Cornell 
MERCIERl.. CLETUS R, Assistant Professor of Engineering 
Graphics. .1:1. S., 1957, Iowa State. 
MEREDITH, NANCY L, Assistant Professor of Famlly 
Environment. B.S., 1962, MS., 1969, Ph.D., 1972, Iowa 
State. 
MERICLE, MORRIS R Associate Professor of Electrical 
Engineering. B.S. , 194 7, M.S., 1956, Ph. D., 1963, Iowa 
State. 
MERKLEY, ELAINE M., Associate Professor of Education. 
B.S., 1947, M.S., 1949, Drake; EdD., 1965, Nebraska. 
MERRILL DERWIN ~, Assistant Professor in Civil En-
gineering; Engineering Research Institute. B.S., 1960, M..S., 
1961, Utah State; Ph.D., 1972, Iowa State. 
MERRILL, WILLIAM ~ J. Professor of Economic& B.S., 
1959, Iowa State; Ph. D., 1 ~64, Callfornla. 
MESSENGER, JOSEPH ~, Assistant Professor of Music. 
B.S.E., 1961, Bowling Green State; M.A, 1967, D.M.A, 
1971, Iowa. 
METZLER DAVID E., Professor of Biochemistry. B.S., 
1948, c;m'ornla Institute of Technology; M.S., 1950", Ph. D., 
1952, Wisconsin. 
MEYER CHARLES W., Professor of Economics. B. A, 
1954, MA, 1955, illinois; Ph.D., 1961, Johns Hopkins. 
MEYER, VERNON M. Associate Professor of Agricultural 
Engineering. B.Ag.E., i951, MS., 1955, Minnesota. 
MICHEL ANTHONY N., Associate Professor of Electrical 
Engineering. B.S., 1958, M.S., 1964, Ph.D., 1968, Mar-
quette. 
MICHELSONS, TEREZE, Associate Professor of Foreign 
Languages. Competent Teacher, 1928, Teacher SchOol 
(Latvia); M.A, 1961, Middlebury. 
MICKLE, JACK L , Professor of Clvll Engineering. B.S., 
1952, M.S., 1955, Ph.D., 1960, Iowa State. 
MILLARD, DAVID M., Instructor ln Clvll EnJdneerlng 
and Engineering Extension. B.S., 1962, ME., Hf11, Iowa 
State. 
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MILLER, ARTHUR J., Instructor ln Applled Art. B.A, 
1966, Iowa; M.A, 1969, Iowa State. 
MILLER, BLANCHE R. Assistant Professor of Home 
Economics Education. B.S, 1933, M.S., 1945, Iowa State. 
MILLE~ EDWIN L, Associate, Agronomy. B.S., 1968, 
MS., 19-tO, Iowa State. 
MILLER, ELIZABETH 8., Assistant Professor of Applied 
Art. B.F.A, 1951, Nebraska; M.F.A, 1967, Drake. 
MILLER, E. MADGE, Professor of Food and Nutrition. 
B.S., 1939, M.S., 1941, Ph.D., 1954, Iowa State. 
MILLER, GERALD AREY Associate ln Agronomy. B.S., 
1965, Virginia Polytechnic; MS., 1971, Iowa State. 
MILLER.t_MARTIN G., Assistant Professor of Sociology. 
B. A, 19bU, Coe; M.S., 1963, Pb.D., 1971, Michigan State. 
MILLER, PHYLLIS G., Assistant Professor of Education; 
Senior Counselor, Student Counseling Service. B.S., 1955, 
Iowa State; M.S., 1964, Omaha; Ed.D., 1969, Washington 
State. 
MILLER RICHARD K., Associate Professor of Mathe-
matics. B.s., 1961, Iowa State; MS., 1962, Ph.D., 1964, 
Wisconsin. 
MILLER. WILMER J.J. Associate Professor of Genetics. 
B.A, 1948, Oklahoma; t'h.D., 1954, Wisconsin. 
MILLET!', MERLIN L JR., Professor of Aerospace En-
gineering. B. S., 1945, MS. , 1948, Ph. D., 1957, Iowa State. 
MILLS, GERALD M., Instructor, Flre Service Education, 
Engineering Extension. 
MILLSAPPS, JOHN W.J. Assistant Professor of Speech; 
Assistant Professor of l!iducation. B.A, 1962, Northern 
Colorado; M.A, 1968, Northeast Missouri State. 
MISCHKE, CHARLES R, Professor of Mechanical Ensrt-
neering. B.S.M.E., 1947, MME., 1950, Cornell; Ph.D., 
1953, Wisconsin. 
MITCHELL LAWRENCE G., Assistant Professor of Zo-
ology and Entomology. B.S., 1964, Pennsylvania State; 
Ph. D., 1970, Montana. 
MOCK, JAMES J • .J..Asslstant Professor of Agronomy. B. A, 
1965, Monmouth; l"n.D., 1970, Iowa State. 
MOHN, JAMES R, Instructor ln Agricultural Admlnlstra-
tion. B.S., 1972, Iowa State. 
MOHR, LORAN E., Assistant Professor of Industrial En-
gineering. B.A, 1951, Northern Iowa; B.S., 1956, M.S., 
1966, Iowa State. 
MOHRI, RALPH W., Associate Professor of Veterinary 
Microbiology and Preventive Medicine. D. V.M, 1929, Kan-
sas State. 
MONSON, HARRIET T., Instructor; Cataloger, Library. 
B. S., 1968, Iowa State; M. A, 1969, Iowa. 
MONTAG GERALDINE M., Associate Professor of In· 
stitution Management; Associate Professor of Industrial 
Engineering. B. A, 1947, Western Ontario (Canada); M.S., 
1963, Ph.D., 1966, Iowa State. 
MONTAG, RICHARD E....t Assistant Professor of Clvll En-
gineering. B.S., 1961, M.~, 1967, Iowa State. 
MONTGOMERY, SUSAN &,Instructor In Chlld DeveloP--
ment. B.S., 1968, Syracuse; MS., 1970, Texas Woman & 
MOODY, V. ALTON, Associate Professor of History. A B., 
1912, Meridian; MA, 1913, Tulane; Ph.D., 1923, Mfchlgan. 
MOON, HARLEY W. Associate Professor of Veterinary 
Pathology. B.S., 1958, b. V. M., 1960, Ph. D., 1965, Minnesota. 
MOORE, WAYNE R, Professor of Industrial Engineering; 
Vice President for Business and Finance. B.S., 1942, Iowa 
State. 
. 
MOORMAN ROBERT B., Professor of ZoololD" and Ento-
mology. B.a, 1939, M.S., 1942; Ph.D., 1953, Iowa State. 
MORFORD, VILAS J., Professor Emeritus of AKricultural 
Englneerin__g; Professor Emeritus of Agricultural Education. 
B.SC., 1925, M.Sc., 1933, Nebraska. 
MORGAN..t BARTON, Professor of Education. B.S., 1919, 
Missouri :;tate Teachers; M.S., 1922, Iowa State; Ph.D., 
1934, Iowa. 
MORGANi MARY LOUISE, Assistant Professor of Applied 
Art. B.S. , 952, Iowa State; M. Ed, 1969, Dllnol& 
MORGAN, PAUL E., Professor of ClvU Enalneerln__g; Asso-
ciate Dean, College of Engineering. B.S., 1944, MS.., 1956, 
Iowa State. 
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MORRIS. WALTER D., Professor of Foreign Langu~es 
and Head of the Department. B.A.J. 1949, Callt'ornla (Los 
Angeles); M.A, 1966, Ph.D., 1969, Texas. 
MORRISON RICHARD C., Assistant Professor of Physics; 
Associate Phy:slclst Ames Laboratory- USAEC. A B., 1969, 
Princeton; .MS., 19S1, Ph.D., 1966, Yale. 
MORTENSON W. PAUL Assistant Professor of Elementary 
Education. B.S. , 1968, M.S., 1963, Ph. D., 1966, Wisconsin. 
MOSES, JOEL C., Instructor ln Polltical Science. B. A, 
1966, Beloit; M.A, 1968, Wisconsin. 
MOSES. NANCY R, Instructor In Physical Education for 
Women. B.S., 1969, M.S., 1.972, Iowa State. 
MOSIER, C. C., Associate Professor of Statistlcslr· Asso-
ciate PrOfessor of Computer Science; Assistant D ector, 
Computation Center; Head Admlnlstratlve Data Systems. 
B. S, 1944, Iowa State. 
MUDGE NIGEL J. Associate ln Agronomy. B.Sc.Engr., 
1967, Cai.pe Town (South Africa); MS., 1972, Iowa State. 
MUENCH, LOREN 0. , Instructor in Education. B.S., 1960, 
M.S., 1966, Iowa State. 
MUIR, ROBERT M...z Assistant Professor of Electrical En-
gineering. B.S., 196~, MS., 1962, Iowa State. 
MUKERJEA, RABINDRA N., Assistant Professor of Archi-
tecture. B.Arch., 1966, Indian Institute of Technology 
(Kharagpur); M.ASc., 1969, Waterloo. 
MtJI.FORD, CHARLES L Professor of Sociology. B.S. 1 
1968, M.S., 1959, Ph.D., 19S21 Iowa State. 
MULHAL~1 ROBERT C., Assistant Professor; General Manager, wOI AM-FM TV. B. A 1 1943, Loras. 
MUNCY, ROBERT J., ProfessorofZoology and Entomology. 
B. S.l.1950, M.S. 1 19541 Vlrglnla Polytechlilc Institute; Ph. D. 1 
195·t, Iowa State. 
MUNSEN, KATHERINE, Instructor in Food and Nutrition. 
B.S., 1943, M.S., 1965, Iowa State. 
MUNSON GORDON F., Assistant Professor; Assistant 
Editori Ilrl'ormatlon Service. B. A, 1937, Minnesota; MS. , 
1966, owa State. 
MUNSTER, RICHARD n, Assistant Professor; Area Direc-
tor, University Extension. B.A, 1952, Northernlowa;M.A, 
1957, Colorado State; Ph.D., 1968, Iowa State. 
MURDOCH ALAN J., Instructor in Physical Education 
for Men. B.S., 1969, Bemidji State; MS., 1970, Iowa State. 
MURPHY, EARL P., Assistant Professor of Hya:dene. A B., 
1960, South Carollna; M.P. H., 1966, North Carolina; Ph.D., 
1972, Iowa State. 
MURPHY, FLORENCE A, Instructor In Elemen~ Ed-
ucation. B. A, 1943, Northern Iowa; MA, 1949, Columbia. 
MURPHY, GLENN, Professor of Nuclear Engineering; 
Anson Marston Dlstln~hed Professor ln Ena:dneerlng. 
B.S., 1929, M.S., 1930, C.E., 1937, Colorado; M:'S., 1932, 
llllnols; Ph.D., 1936, Iowa State. 
MURPHY, ROGER P., Assistant Professor of Industrial 
Admlnistratlon. B.S., 1966, M.S., 1969, Colorado State. 
MURRAY, CHRISTOPHER n, Assistant Professor ofPh.vs-
lcal Education for Men. B.S., 1964, Michigan; MS., 1986, 
Dllnoi& 
MURRAY, JAY T. 1 Instructor; Supervlsor.t CivU Defense Program, Englneenng Extension. B.S., 191tj1, Iowa State. 
MURRAY, WILLIAM G. Professor of EconomiC& B.A, 
1924, Coe; M.A, 1925, Harvard; Ph.D., 1932, Minnesota. 
MURTHA MARLYN J. Assistant Chemist, Ames Lab-
oratory.-USAEC. B.S., 1962, South Dakota ScboolofMlnes; 
M.S., 1'970, Iowa State. 
MUSIL, J. DONALD, Associate Professor of Electrical 
E•eerlng. B.~l.. 1941, Kansas State; M.S., 1945, Pltts-
buigh; Ph. II, 19oa, Iowa State. 
MU'l'CBIIOR. JOHN A., Professor of Zoology and Ento-
mol~·- B.Sc., 1960, Alberta (Canada); M.S.,l955, Ph.D., 
1961, Minnesota. 
¥YEllS. KERMIT a Asaoclate Professor of Mechanical Enalne~ B.S.k 1B39, Oshkosh State Teachers; B.S., 
19C7, M.S., 1951, ansae State. 
MYEaS. RUSSEL M., Assistant Professor of Speech; Assis-
tant PrOfesaor of Education. B. A, 1959, Dakota Wesleyan; 
M.A., 1963, South Dakota. 
NABROTZKY RONALD HU, Instructor In Foreign Lan-
guages. B.A, {965, Utah; MA, 1966, Northwestern. 
NAGEL, JAMES V., Visiting_ Lecturer ln Sol!!o.logy. B. A, 
1966, Southern Illlnois; M.S. W., 1970, Wasrungton (St. 
Louis). 
NARIBOLI, GUNDO A, Professor of Engineering Mech-
anics. B. Sc., 194 7, M Sc. , 1952, Bombay (India); M. Sc. , 
1954, Kamatak (India); Ph.D., 1959, LLT. Kharagpur 
(India). 
NASSER, ESSAM, Professor of Electrical Ena:dneerlnJt B. 
E.E., 1962, Cairo (Egypt); Dlpl Ing., 1955, "Ph.D., !958, 
Berlin Technical University (West Germany), 
NAVIN, JANET L., Professor of Applied Art. B. F. A, 1948, 
Syracuse; M.S., 1952, Iowa State. 
NELSON, DELBERT KENT, Assistant Professor of Animal 
ScleQ.ce; Assistant Professor of Dairy Science. B.S., 1961, 
Colorado State; M.S., 1964, Michigan State; Ph.D., 1968, 
Iowa State. 
NELSON, DONNA C., Instructor in Child Development. 
B.S., 1968, Central Washington State; MS., 1970, Iowa 
State. 
NELSON, FLOYD W., Instructor, Fire Service Education, 
Engineering Extension. 
NELSON, JEROME L., Assistant Professor of Journalism 
and Mass Communication. B. A, 1963,MA., 1965, Washing-
ton. 
NELSON, STUART A, Assistant ProfessorofMathematlcs. 
S. B., 1962, Ph. D., 1966, Massachusetts Institute of Tech-
nology. 
NETUSIL, ANTON J,, Associate Professor of Education. 
B.S., 1954, MS., 1959, Ph.D., 1967, Iowa State. 
NEUFELD, ROBERT W., Instructor in Mathematics. A B., 
1961, Bethel; M.A, 1966, Wichita State. 
NEVINS. DONALD J., Associate Professor of Botany. 
B.S., 19591 California State Polytechnic; M.S., 1961, Ph.D., 1965, Calltomla (Davis). 
NEWCOMER, JAMES R, Instructor in Political Science. 
A B., 1957, Princeton; M.A, 1964, Columbia. 
NEwrON, DEAN L, Associate Professor of Veterin~ 
Cllnlcal Science& B.S., D.V.M. , 1950, Kansas State; M S: , 
1959, Illlnois. 
NICHOLS, HAROLD J., Professor of Physical Education 
for Men; Head Wrestling Coach. B.S., 1940, Ph.D., 19571 
Michigan; M.S., 1946, Illlnoi& 
NICHOLS, HARRY E ..t Professor of Horticulture. B.S., 
1917, M.S., 1931, Iowa ::state. 
NICHOLSON, RAYMOND P.1 Assistant Professor ofAgron-
omy.i Assistant Professor of Agricultural Engineering. B.S. , 
194b, Colorado State. 
NICOL, KENNETH J., Associate In Center for AJtrlcul-
tural and Rural Development (CARD). B.Sc., 1966, "M.Sc., 
1969, Alberta (Canada). 
NIEBAUM, E. JEROME, Assistant Professor, Computation 
Center. B.S., 1961, Kansas; MA, 1965, Northwestern. 
NIELSEN, LINDA M., Associate In Food and Nutrition. 
B.S., 1970, MS., 1972, Iowa State. 
NIELSEN, VERNER H, Professor of Food Technology 
and Head of the Department; Professor of Biochemistry. 
B.S., 1943, Ph.D., 1953, Iowa State. 
NIEMACK. ILZA L, Professor Emeritus of Music. 
NILSSON JAMES W., Professor of Electrical ~eerlng. 
B.S., 194S, Iowa; MS., 1952, Ph.D., 1958, Iowa State. 
NIYO~-. YOSIY A, Instructor ln Veterinary Pathology. D.V.M., 
1968, Tuskegee; M.S., 1971,Iowa State. 
NOE, PATRICIA J., Instructor in Physical Education for 
Women. B.A., 1967, M.A, 1970, Northern Colorado. 
NORDSKOG, ARNE W., Professor of Animal Science. B.S., 
1937, M.S., 1940, Ph.D., 1943, Minnesota. 
NORDSKOG, OLIVE B., Assoclate Professor; Head, Serials 
Department, Library. B.S., 1936, Minnesota. 
NO~ ROSALIE Ri Instructor in Family Environment. 
B.S., 1~9. M.S., 1971, owa State. 
NORMAN, G BUFORD JR, Assistant ProfessorofForetgn 
Langullges. AB., 1967, Davidson; M.PhD., 1970, Ph.D., 
1971, Yille. 
NORTON, DON C., Professor of Plant Pathology. B.S., 
1947, Toledo; M.Sc., 1949, Ph.D., 1950, Ohio State. 
NORTON, ROBERT A., Associate, Agricultural Engineer-
Ing. B.S., 1924, Iowa State; B.S., 1928,llllnols. 
NOSTWICB, THEODORE D. Associate Professor of Eng-
Usb. B.A, 1948, M.A, 1956, Ohio State; Ph.D., 1968, 
Texas. 
NYV ALL ROBERT F., Assistant Professor of Plant Pa-
thology. B.s., 1965, M.S., 1966, Ph.D., 1969, Minnesota. 
OCCELLI, SUSAN B., Instructor ln Textlles and Clothing. 
B.~, 1967, Iowa State. · 
O'CONNELL, MARTIN J., Instructor Jn Statistlc& B.S., 
1966, Manhattan; M.S., 1969, North Carolina. 
OHLSEN, EDWARD K Professor Emeritus of Engineering 
Mechanic& B.S., 1926, C. E., 1936, Iowa State. 
OGG, WALLACE E., Professor of Economic& B.S. 1931, 
MS., 1944, Iowa S'ate; MA, 1948, Ph.D., 1949, Chtcago. 
OKUSBI, THEODORE K, Associate Professor of Mech-
anical Engineering. B.S., 1960, M.S., 1963, Ph.D., 1965, 
Iowa State. 
OLDEHOEFT, ARTHUR E.· Assistant Professor of Com-
puter Science. B.A, 1957, MS., 1959, Oklahoma State; 
Ph.D., 1970, Purdue. 
OLIVER, JERRY P., Instructor ln ClvU Engineering. B.S., 
1971, MS., 1972, Iowa State. 
OLORUNSOLA, VICTOR A, Associate Professor of Po-
litical Sclence. B. A, 1963, Friends; M A, 1964, Ph. D., 
1967, Indiana. 
OLSEN, DWAYNE G., Instructor in Education B.Af1956, 
Augustana (South Dakota); M A, 1962, Northern Co orado. 
OLSEN, GRACE E., Assistant Professor of Institution Man-
agement. B.S., 1935, Iowa State; MS., 1953, Washington 
OLSON, DAVID M., Instructor; Short Course Coordinator, 
Engineering Extension B.S., 1969, Iowa State. 
OLSONL. GORDON, Associate in Agricultural Engineering. 
B.S., 19·10, North Dakota State. 
OLSON, JEAN E., Assistant Professor of Landscape Arch-
Itecture. B.S., 1957, Iowa State. 
OLSON, JOHN C., Instructor in Animal Sclence. B.S., 
1968, MS., 1972, Iowa State. 
OLSON, PHYLLIS J., Associate Professor of Food and 
Nutrition. B.S., 1949, Iowa State; MS., 1953, Cornell Uni-
versity. 
ORR, MARGARET K Associate Professor; Head, Order 
Department, Library. RA, 1947, Monmouth; B.LS., 1948, 
Wisconsin. 
OSBORN, WAYNE S., Assistant Professor of History. B. A, 
1959, Simpson; MA, 1963, Ph.D., 1970, Iowa. 
OSBURN, JANET P., Instructor in Chlld Development. 
B.S., 1970, Southwestern Louisiana; M.S., 1972, Arizona. 
OSGOOD, FRANK W. Professor ln CharJre of Urban Plan-
ning. B.S., 1953, Mlclngan State; M.C.P., 1960, Georgia 
Institute of Technology. · 
OSTENDORF, WAYNE 0., Assistant Professor of Computer 
Sclence; Director of Admlnlstrative Data Processing Center. 
B.S., 1960, Iowa State. 
OSTENSON, JEROME E., Assistant Physicist, Ames Lab-
oratory-USAEC. B.A, 1962, Concordia; M.S., 1969, Iowa 
State. 
OSWEILER. GARY D., Assistant Professor of Veterinary 
Pathology J. Veterinary Medical Diagnostic Laboratory. D. 
V.M., 196b, M.S., 1968, Iowa State. 
O'TOOLE, JAMES J., Associate Professor of Veterln&r)! 
Pathology, Veterinary Medical Diagnostic Laboratory ana 
Institute for Atomic Research. S:S., 1943, M.S., 1949, 
Utah State: Ph.D., 1954, Cornell. 
OULMAN, CHARLES S., Associate Professor of CivU Engi-
neering. B.S., 1955, Ph.D., 1963, Iowa State. 
OUI'KA. DABRYLL E., Associate Professor of Cell Biology. 
B.S.J.. 19~~1 San Diego State College; M.A, 1959, Ph.D., 196:.t:, Camornla (Berkeley). 
OWEN, CHARLES V., Assistant Metallurgist, Ames Lab-
oratory-USAEC. AB., 1952, Simpson. 
OWENS. JOHN C. Assistant Professor of Entomology. 
B.A, 1966, West Texas State; M.S., 1969, Texas Tech, 
Ph.D., 1971, Iowa State. 
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OWINGS. WILLIAM J. Associate Professor of Poultry 
Sdence. B.S., 1953, M.S, 1958, Ph.D., 1960, Iowa State. 
PACKER.. R. ALLEN, Professor of Veterin&.n' Mlcroblo-19KY and Preventive Medicine and Head of the De~ent; 
Clarence Hartley Covault Dl.atlDJNlshed Profeaaor In Vet-
erinary Medicine. B.S., D.V.M., 1.940, M.S., 1942, Ph.D., 
1947, Iowa State. 
PADDOCK, MA'rl'IE P., Professor Emeritus of Home Eco-
nomics Education. B.S., 1919, Washington State; M.A., 
1931, Ph.D., 1945, Chicago. 
PADY, DONALD S., Assistant Professor; Reference Ll· 
branlan, Library. A.B., 1959, Kansas; M.S:, 1962, Kansas 
State Teacher& 
PALMER, DAVID a Associate Professor of Aarlcultural 
Engineering. B.AE., l952, Ohio State; M.S., 19~6, Ph.D., 
1962, Iowa ""State. 
PALMER. PAUL E. Assistant Metall~ Ames Lab-
oratory-USAEC. B. fl. 1954, South Dakota State. 
P~ RAYMOND C., Professor of Enallsb. B.S.Ed., 
1936, AM., 1938, Oklahoma; Ph.D., 1946, InCllana. 
PALMQUIST, ROBERT C. Associate Professor of Geo!9_gy. ~~1"960, Augustana (&ck Island); Ph.D., 1965, Wls-
PAI.S, DOUGLAS A., Instructor In Farm Oparatlon. B.S., 
1968, Iowa State. 
PANAGIDES, DAP'NIS S., Associate in Economic& B.Sc., 
1969, Iowa State. 
PARK, LEROY K, Instructor in Industrial Engineering 
B. A, 1959, Nebraska; M.S., 1970, Iowa State. 
PARKS, BURL A., Assistant Professor of Urban Plan-
ning. B.S., 1950, Iowa State. 
PARKS GERALD A., Associate Professor of Education. 
B.S., 1948, MEd, 1951, Nebraska; Ed.D., 1969, Wayne 
State. 
PARRISH, FREDERICK C. JR, Associate Professor of 
Animal Sclence; Associate PrOfessor of Food Technology. 
B.S., 1959, MS., 1960, Ph.D., 1965, Mlssourl 
PATRICK NEIL A., Associate ln Center for Agricultural 
and Rur~ Development. B.S., 1963, MS., 1967, Iowa 
State. 
PATTEE, PETER A., Professor of Bacteriology. B.S., 1955, 
Maine; MS., 1957, Ph.D., 1961, Ohio State. 
PATI'EN, LAwroN M., Professor of Archltecture. B.F.A., 
1928, Washington; B.Arch., 1933, Columbla. 
PATI'ERSON, JOHN W., Associate Professor Metallurgy; 
Associate, Ames Laboratory-USAEC. B.E.M., M.S., 1962, 
Ph.D., 1966, Ohio State. 
PATI'ERSON RALPH E., JR. Professor of ClvU Engi-
neering and blrector, Englneerlng ExtensloD. B.S., 1946, 
Iowa State. 
PAUL, KATHERINE S., .Instructor, Physical Education tor 
Women. B.S., 1965, Ball State; M.S., 1969, Indiana State. 
PAULSEN..t ARNOLD, Professor of Economic& B.S., 1951, 
Ph.D., 19511, Iowa State. 
PAVLAT, JOHN RJ Assistant Professor of Electrlcal Engl· 
nearing. B.S., 195~ South Dakota School of Mines and 
TechnOlogy; M.S., 11161, Iowa State. 
PEAKE, E. JAMES. JR., Asalatant Professor of Mathe-
matic& B.S., 1960, M.S., 1962, Ph.D., 1963, New Mexico 
State. 
PEARCE R. BRENT, Associate Professor of Aaronom:y:. 
B.S., 19S3, California (Davis); M.S., 1965, Ph.D., 1967, " 
VlrglnlaPolytechnlc. 
PEARSONl.. pBIJ.I.IP T., Professor of Veterinary_ Cllnlcal 
Sdences; uean of the ColleS_e of Veterinary Medlclne; 
Director of the Veterinary Medical Reaearc11 lnstltute. 
D.V.M., 1956, Ph.D., 1962, Iowa State. 
PEASE, D.AMAIUS, rrotessor of Child Development; M~ 
B. WelCh D~ed Professor ln Home EconOmiC& 
B.S., 1944, M.·S., 1946, Ohio State; Ph.D., 1953;ComeD. 
PEDEJVIEN, JOHN B., Profe1110r of Agricultural Engineer-
ing. B.S., 1951, Cornell; M.S., 1952, Ph.D., 1950, Iowa 
State. 
PEDIGO, LARRY P. Associate Professor of Zoology: and 
Entomology. B.S., 1D63, Fort Hays State; M.S., 1965, 
Ph.D., 1967, Purdue. 
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PEDTKE,FRANCES M., Instructor in English. Ph.B., 1957, 
M.A., 1966, Northwestern. 
PEET, LOUISE J., Professor ofFamlly Environment. B.A, 
1908, M.A, 1911, Wellesley; Ph.D., 1929, Iowa State. 
PEG LAB. GEORGE W. Professor of Mathematics. B.S.. 
1942, Central Missouri State; S.M., 1949, Chicago; Ph.D., 
1953, Iowa. 
PELLEGRENO DOMINICK D. Assoclate Professor of Edu-
cation. B.M., i958, AM., 19S9, Michigan; Adv. Cert., 
1964, Il11no1s; Ed.D., 1968, Toledo. 
PEPPER GARY & , Instructor in Agronomy. B.S., 1968, 
M.S., 1970, Florida. 
PERDUE ALBERT M., Instructor; Social Sclences Biblio-
gra_l)her, Library. B. A, 1961, Texas; M.A. 1968, MLS., 
1968, Indiana. 
PERDUE JUDY C., Instructor, Cataloger, Library. B.A, 
1967, Indiana; M.A, 1970, Iowa. 
PERKINS, DANIEL J., Instructor in Speech. B.S. • 1967, 
Wlsconsln State (Stevens Point); M.S.. 1968, Southern 
Dllnols. 
PESEK JOHN T., JR, Professor of Afronomy and Head 
of the bepartment. B.S., 19431. M.S., 947, Texas A and 
M; Ph.D., 1950, North Carolina ::;tate. 
PETERS, LEO C., Associate Professor of Mechanical Engi-
neering. B.S., 1953, Kansas State; M.S., 1963, Ph.D., 1967, 
Iowa State. 
PETERS..t_RONAW H, Associate Professor of Psychology. 
B. A, 19oo, M.A, 1962, Ph.D., 1963, Iowa. 
PETERSEN ALICE W., Assistant Professor of Famlly En-
vironment. aS., 1953, Missouri; MS., 1954, Tennessee; 
Ph.D., 1967, Iowa State. 
PETERSEN JACK S, Associate Professor of Engineering 
Mechanics. B.s., 1948, MS., 1951, Colorado State. 
PETERSEN, MICHAEL K., Assistant Professor of Zoology 
and Entomology. B.S., 1964, M.S., 1966, Ph.D., 1970, 
Michigan State. 
PETERSEN, NEVA M., Professor of Applied Art. B.S., 
1930, M S., 194 7, Iowa State. 
PETERSONJ. ALDOR C., Associate Professor of Engineering 
Mechanics. H.S., 1926, M.S., 1941, Iowa Sta~e. 
PETERSON, DAVID, Professor of Metallurgy· Senior Metal-
lurgist, Ames Laboratory-USAEC. B.S., 1947, Ph.D., 1950, 
Iowa State. 
PETERSON, FRANCIS C., Associate Professor of Physics; 
Physicistt Ames Laboratory-USAEC. B.S., 1964, Rens-
selaer Polytechnic; Ph. D., 1968, Cornell 
PETERSON, PAUL W., Professor of Aerospace Engineering; 
Associate Dean of Engineering; Director of Engineering, 
Research Institute. B.S., 1946, M.S., 1948, Ph])., 1957, 
Iowa State. 
PETERSON~PETER A.t. Professor of Agronomy; Professor 
of Genetics. H. S., 194 7, Tufts; Ph. D., 1953, Illlnols. 
PETERSON, SARA R., Instructor ln Library· Veterinary 
Medical Librarian. B. A, 1947, Vassar; MS., 1S55, Illinois; 
M.A, 1971, Iowa. 
PETERSON, VERA J.!. Assistant Chemist, Ames Labora-
tory- USAEC. B.S., 19b7, South Dakota State. 
PHEMISTER, PATRICIA A, Assistant Professor of Physical 
Education for Women. B.S., 1950, Central Michigan; MS., 
1955, New York University; Ed.S., 1965, Michigan. 
PHENEGER. RICHARD P.i Assistant Professor of Speech. 
B.A, 1961, Denison; M.A, 963, Mlaml (Ohio). 
PHYE, GARY D., Assistant Professor of Psychology; As-
sistant Professor of Education. B. A, 1964, M.A, 1965, 
Wlchita State; Ph.D., 1970, Mlssourl 
PICKEN, DOROTHY P., Assistant Professor of Applied 
Art. B.S., 1939, M.S., 1966, Iowa State. 
PICKETT, BETHEL S., Professor of Horticulture. B.S.A, 
1904, Toronto (Canada); M.S. , 1906, llllnols. 
PICKETT, MARY 8., Professor of Family Environment. 
B.S., 1944, M.S., 1951, Tennessee; Ph.D., 1958, Iowa State. 
PIER. ALLAN C., Professor of Veterin~ Microbiology 
and Preventive Medicine. B.S., 1951, D.V.M., 1953, Ph.D., 
1960, California. 
PIERRE.t WILLIAM K_. Professor of Agronomy. B.S., 1921, 
M.S., 19;.~;3, Ph.D., 192b, Wisconsin. 
PIERSON, BION L.t Associate Professor of Aerospace 
Engineering. B.S., 1~61, MS., 1963, Iowa State; Ph.D., 
1967, Michigan. 
PIGOZZI, DON L Assistant Professor of Mathematics. 
AB., 1959, MA, 1964, Ph.D., 1970, Callfornia,(Berkeley). 
PINTER, THOMAS G., Assistant Mathematician, Ames 
Laboratory-USAEC. B.S., 1964, Alma; Ph.D., 1971, Iowa 
State. 
PLAMBECK, JOHN A Instructor ln Agricultural Ad-
ministration. B.S., 1969, iowa State; MS., 1971, Kentucky. 
PLETCHER, RICHARD H, Associate Professor of Mech-
anical En~PJ!eering. B.S., 1957, Purdue; M.S., 1962, Ph.D., 
1966, CornelL 
POHL, RICHARD W • .t Professor of Botany; Curator of the 
Herbarium. B.S., 19o:s9, Marquette; Ph.D., 1947, Pennsyl-
vania. 
POHM, ARTHUR V., Professor of Electrical Engineering; 
Anson Marson DistlnKUished Professor in Engineering. 
B.E.S., B.E.E., 1950, I""enn; MS., 1953, Ph.D., 1"954, Iowa 
State. 
POLLAK, EDWARD, Professor of Statistics; Professor of 
Genetics. B.S., 1954, Cornell; MS., 1956, North Carolina 
State; Ph.D., 1964, Columbia. 
POLLARD, M. LARUE, Associate Professor of Journalism 
and Mass Communication. B.S., 1953, Oklahoma State; 
MS., 1960, Ph.D., 1972, Wisconsin. 
POLSI'ER, NANCY, Assistant Professor of Applied Art. 
B.S., 1960, Iowa State; MS., 1964, Syracuse. 
POPE, EDWARD P., Professor of Veterinary Pathology. 
D. V.M, 1949, Iowa State. 
PORTER ARTHUR R., Professor of Animal Science; Pro-
fessor of batry Science. B.S., 1931, Iowa State; MS., 1939, 
Minnesota. 
PORTEft..t MAX L , Instructor in Civil Engineering. B.S. , 
1965, M:s., 1968, Iowa State. 
POSI'i ROBERT E. .t~ Professor of Electrical Engineering. 
B.S., 958, M S., 19oo, Ph. D., 1962, Iowa State. 
POTGIETER, FANNIE, Professor Emeritus of Textiles and 
Clothing. B. A, 1922, Iowa; M A , 1928, Washington. 
POTGIETER, LEON N.D. Instructor ln Veterinary Micro-
biology and Preventive Medicine. B. V. Sc., 1964, Pretoria 
(South Africa); MS., 1970, Iowa State. 
POTI'ER ALLAN G. Professor of Electrical Engineering. 
B.S., 19S5, Kansas State; MS., 1959, Ph.D., 1966, Iowa 
State. 
POUNDS, RUSSELL G., Assistant Professor of Economics. 
B.S., 1957, Central State (Ohio); MS., 1970, Iowa State. 
POWELL, EDWIN C., Assistant Professor of Zoology. B. A, 
1963, Chico State; MS., 1965, Florida State; Ph. D. , 1971, 
Tulane. 
POWELL, JACK E., Professor of Chemistry; Senior Chem-
ist, Ames Laboratory- USAEC. B.S., 1943, Monmouth; 
Ph. D., 1952, Iowa State. 
POWELL, NORRIS Ll Associate, Agronomy. B.S., 1967, 
MS., 1970, Virginia Po ytechnic Institute. 
POWELL, VILETI'A S.t_Instructor ofMusic. B.ME., 1968, 
Nebraska Wesleyan; M.M., 1970, Nebraska. 
POWERS, DONALD w., Assoclate Professor of Veterinary 
Pathology. B.S., 1953, South Dakota; M.D., 1960, Wisconsin. 
POWERS, EDWARD A, Associate Professor of Sociology. 
B.A, 1962, Alma; MA, 1965, Indiana; Ph.D., 1968, Ohio 
State. 
POWERS, RODERICK D., Assistant Professor of Industrial 
Administration. B.S., 1952, Colorado State; MS., 1960, 
Colorado. 
POWERS. RONALD C., Professor of Family Environment 
and Head of the Department; Professor of Sociology. B.S. • 
1957, MS., 1960, Ph:D., 1963, Iowa State. 
PRAKASH NIRMALA, Vlsltlng Professor of Mathematics. 
Ph.D., 1962, Delhi (India). 
PRESTEMON, DEAN R, Associate Professor ofForestey. 
B.S., 1956, Iowa State; MS., 1957, Minnesota; Ph.D., 1966, 
California. 
PRESl'ON KENNETH 8., Professor of Veterinary Cllnlcal 
Sclences. B.V.M, 1940, Iowa State. 
PRIOR, CHARLES L, Instructor ln Agronomy. B.S., 1968, 
Illlnois; M.S., 1972, Iowa State. 
PRITCHARD, ROBERT W., Instructor; Assistant Editor, 
Cooperative Extension Service. B.S., 1967, M. T., 1968, 
DUn: ole. 
PRITCHARD, W. DOUGLAS, Associate Professor of Muslc. 
B.A., 1961, St. Olaf; D.Mus.A, 1967, Colorado. 
PROFFITr, GAIL M...l Professor of Hygiene; Director, Stu-
dent Health Service. ~ S., 1929, MD., 1"931, Iowa. 
PROMNITZ, LAWRENCE C., Assistant Professor of For-
estry. B.S., 1967, South em Dllnois; M.S., 1970, Ph. D. , 
1972, Iowa State. ' 
PRUETT, JEROME R, AssistantProfessorofMusic. B.M.E.) 
1963, Arkansas State; M.M., 1971, Colorado. 
PUCKETI' JOSEPH W., Instructor In Economics. B.S., 
1968, Souihem Dllnois; M.S., 1971, Iowa State. 
PUIU.., JAQQUELINE L, Assistant Professor of Physlcal 
Education for Women. AB..t 1961, Hlllsdale; M.S., 1965, 
Southern Illlnols; Ph.D., 197:.!:, Kent State. 
PULSIFER, ALLEN K Associate Professor of Chemical 
Engineering. B.A., 1958, Dartmouth; MS., 1960, Cb.E., 
1961, Massachusetts Institute of Technology; Ph.D., 1965, 
Syracuse. 
PURSEY, DEREK L, Professor of Physics; Senior Phys-
icist, Ames Laboratory- USAEC. B.S., 1948, Ph. D., 1952, 
Glasgow (Scotland). 
QUINN, LOYD Y., Professor of Bacteriology. B.S., 1941, 
M.S., 194 7, Ph. D., 1950, Purdue. 
RABE, RANDALL J., Associate in Agronomy. B.S., 1972, 
Iowa State. 
RAHMAN, MUSHTAQ-UR, Associate Professor of Ge()g-
raphy. B.A, 1953, MA, 1955, Karachi; Ph.D., 1960, 
Louisiana State. 
RAIKES, RONALD, Assistant Professor of EconomiC& 
B.S., 1965, Iowa State; Ph. D., 1970, California. 
RAMSEY FRANK K., Professor of Veterinary Pathology 
and Head of the Department; Clarence Hartl~ CovaUlt 
Distinguished Professor In Veterinary Medicine. B.S. 1936, 
Northern State Teachers; M.S., 1940, Montana; D.V.M., 
1946, Ph. D., 1955, Iowa State 
RANDALL, CHARLES FRANKLIN, III, Instructor in Phys-
ical Education for Men.i Athletic Trainer. B.S., 1962, New 
Mexico State; M.A., 19b9, New Mexico Western. 
RANDALL, VIRGINIA W. Assistant Professor of Chlld 
Development. B.S., 1934, Dunois; M.S., 1935, Iowa State; 
M.A., 1964, Ph.D., 1972, Northern Illinois. 
RAWSON, DON C., Assistant Professor of History. B.S., 
1958, M.A., 1966, Kansas; Ph.D., 1971, Washington. 
READ, ALVIN A, Professor of Electrical Engineering. 
B.S., 1949, M.S., 1952, Ph.D., 1960, Iowa State. 
READING, LYNN J., Associate Professor of Physical Ed-
ucation for Men. B.S., 1959, Brigham Young; M.S., 1961, 
W ashlngton State. 
REBERS, PAUL A, Associate Professor of Biochemistry. 
B.S., 1944, M.S., 1946, Ph.D., 1953, Minnesota. 
REDICK, RONALD L, Assistant Professor of Education. 
B.S., 1963, Ashland; M.A., 1964, Ph.D., 1969, Ohio State. 
REDICK..r.. SHARON S. 1 Instructor in Home Economics Ed-
ucation. ~s.. 1960, M.A., 1964, Ohio State. 
REDMOND JAMES R, Professor of Zoology and Ento-
mology. B.S., 1949, Cincinnati; Ph. D., 1954, California. 
REECE, WILLIAM 0. Professor of Veterina.n' Physiology 
and Pharmacology. D.V.M., 1954, Ph.D., 1965, Iowa State. 
REEl), RAYMOND D., Professor of Architecture. B. Arch., 
1953, Tulane; MArch., 1958, Harvard. 
REESE, KENNETH PAUL, InstructOr in Veterinary Clin-
ical Sciences. D.V.M., 1972, Iowa State. 
REGGIARDO, CARLOS, Instructor Veterin~ Diagnostic 
Laboratory. Br., 1961, LA V.A, D.V.M., 1967, Montevideo (Uruguay). 
REID, JAMES P., Professor of PhYsical Education for Men 
and Head of the Department. B.S., 1950, M.A, 1952, 
Michigan State; Ed.D., 1970, Stanford. 
REID, LLOYD M., Associate Professor; Area Director, 
University Extension. B.S., 1940, West Vlrg1nla; M.Ed., 
1962, low~ State. 
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REINBOLD, GEORGE W., Professor of Food Technology; 
Professor of Bacteriology .. B.S., 1942, Pennsylvania State· 
M.S., 1947, Ph.D., 1949, llllnols. ' 
REISETI'ER, EUGENE L, Instructor, Cooperative Exten-
sion Service. B.S., 1955, •owa State. . 
REMELE..t. CAROLE A, Instructo5 Advlse!J. Classlftcatton 
Officer, .l!aementary Education. H.S., 19tr.S, M.S., 1970 
Drake. ' 
RENCH.z .W. EUGENE, Associate in Agronomy. B.S., 1964, 
Illlno1s; M.S., 1971, Iowa State. 
REY, CARMEN R, Assoclate in Food Technology. B.S., 
1946, Havana (Cuba); MS., 1968, Iowa State. 
REYNOLDS, JIMMIE HOWARD, Associate Professor of 
Muslc; Director of Bands. B.M. E., 1948, Louisiana State; 
MME., 1949, Michigan. 
RICE, JOHN S., Assistant Professor of Architecture. B.S., 
1948, Iowa State. 
RICHARJ?&.. JOHN J..J Assistant Chemist, Ames Labora-
tory-USAJ!iC. B.S., 1954, Loras; M.S., 1958, Iowa State. 
RICHARDS, ROBERT 0., Assistant Professor of Sociology. 
B.S. . t 1967, Ohio (Athens); M.A., 1959, Michigan; Ph.D., 
197u, Michigan State. 
RICHARDSON, KATHERINE D., Instructor; Cataloger, 
Library. B.A., 1968, Idaho; M.LS., 1970, Oklahoma. 
RICHTER, WARD R Associate Professor of Veterinary 
Pathology. D.V.M., 19S6, M.S., 1962, Iowa State. 
RIDDICK, JOHN F.~, .Assistant Professorj_Asalatant Head, 
Serials Department, ubr&!Y. B. A, 1964, M.A., 1966, West-
em Michigan; M.A., 1969, Michigan. 
RIDOLFO, ANTHONY S., Instructor in Mathematics. B.A, 
1966, Wabash; M.S., 1968, Ohio. 
RIECKEN,FRANK F., Professor of Ai!9nomy. B.Sc. 1930, 
M.Sc., 1934, Saskatchewan (Canada); Ph.D., 1941, ihinols. 
RIEDESEL, DEAN HJ.Instructor in Veterinary Physiology 
and Pharmacology. D.v.M., 1969, Iowa State. 
RIERSON, CLAIR E., Instructor in Physical Education 
for Men. B.S., 1962, Iowa State. 
RILEY, JOHN N. Asslstant Professor of Industrial Ed-
ucation. B.S., 19S5, M.Ed., 1965, Oregon State; Ed.D., 
1972, Rutgers. 
RILEY WILLIAM F., Professor of EngJ.nee~ Mechanics. 
B.S.M.K, 1951, Carnegie Institute of Techriology; M.S., 
1968, Dlinols Institute ol Technology. 
RING, STANLEY ~ ... Assistant Professor of CivU Engi-
neering. B.S., 1960, M.S., 1967, Iowa State. 
RINGHAM, MICHAEL R, Assistant Professor of Nuclear 
Engineering. B.S., 1966, M.S., 1968, Ph.D., 1969, Iowa 
State. 
RINGLE, WILLIAM F., Instructor ln Anthropology. B.S., 
1964, Arizona State. 
RISING, JAMES B. Professor Emeritus of Ensdneerlng 
GraphiC& M.E., 192S1 Rensselaer; M.S., 1936, New Yori State College for Teacners. 
ROBB, DAVID D., Professor of Electrical Engineering. 
B.S., 1943, M.S., 1948, Ph.D., 1964, Kansas. 
ROBB, THOMAS A, Associate Professor; Area Director, 
University Extension. B.S., 1949, Iowa State; M.B.A, 1964, 
Iowa. 
ROBERTS DONALD M., Professor of NuclearEn.sdneerlng. 
B.S.1 1945, Alberta (Canada); M.S., 1949, Ph.D., 1953, Puraue. 
ROBERTS, JOHN M., Assistant Professor of Landscape 
Architecture. B.S., 1961, Callfomla State Polytechnlc; 
M.LA., 1972, Iowa State. 
ROBERTSON, DONALD S. Professor of Genetics. A B., 
1947, Stanford; Ph.D., 195{, California Institute of Tech-
nology. 
ROBERTSON,_ fRED• Assistant Profeaeor of Mathematics. 
A.B., 1923, A.M., 1927, Indiana. 
ROBINSON.r. JOE Lt.Professor of ~no~. B.S., 191S, 
Oklahoma ::;tate; M.a, 1918, Ph.D., 193~ Iowa State. 
ROBINSONL P. G., Professor of Mathematics. B.S., 1914, 
M.S., 1922, rn.D., 1925, Chicago. 
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ROBINSON WILLIAM 8. Assistant Professor of Philos-
ophy. AB., 1962, Yale; Ph.b., 1966, Indiana. 
ROBISON, SARAH M., Instructor ln Textiles and Clothing. 
A.A'J 1960, Riverside City; B.A., 1962, Oregon; M.S., 
196b, M.S., 1973, Oregon State. 
ROBOTKA. FRA.NJC. Professor Emeritus of Economic& 
as., 1915, M.S., 1921, Wisconsin. 
ROBSON, RICHARD M., Associate Professor of Biochem-
Istry; Associate Professor of Animal Science. B.S., 1964, 
MS., 1966, Ph.D., 1969, Iowa State. 
ROBSON, RUTH ANN.t Assistant Professor of Institution 
Management. B.S., 195:.:, Iowa State. 
ROBY'I' t. JOHN F., Assistant Professor of Biochemistry. 
as., 19b8, St. Louis; Ph.D., 1962,1owa State. 
RODERUCK. CHARLOTTE E., Professor of Food and 
Nutrition; Mary B. Welch Distinguished Professor ln Home 
Economics; Asidstant Dean of tlie Graduate College. B.S., 
1940, Pittsburgh; MS., 1942, Washington State; Ph.D., 
1949, Iowa. 
ROGERS. DAVID L., Assistant Professor of Sociology. 
as., 196S, M.S., 1964, Utah State; Ph.D., 1968, Wlsconsfu. 
ROGERS, JOHN M., Assistant Professor of Applled Art. 
B.F.Af 1962, Rochester Institute of Technology; M.S., 
1968, owa State. 
ROGERS, RODNEY R, Associate 1n Agronomy. B.S.,1969, 
Texas Tech; M.S., 1970, Kansas State. 
ROGGE, THOMAS R, Associate Professor of ~eerlng 
Me'Chanlc& B.S., 1958, M.S., 1961, Ph.D., 1964, Iowa State. 
ROGNESS. MILTON L. Associate Professor of Architecture. 
B. of Interior Arch., ~938, Minnesota; M.S., 1954, Iowa 
State. 
ROHACH, ALFRED F. Associate Professor of Nuclear ~~eerlng. B.S., 1959, M.S., 1961, Ph.D., 1963, Iowa 
ROPER, BOBBY S., Instructor ln Physical Education for 
Men; Assistant Football Coach. B.S.F., 1966, Arkansas. 
ROSAUER, ELMER A., Associate Professor of Ceramic 
Engineering. B.Sc., 1953, Purdue; Dr.rer.nat., 1957, Bonn (Germany). 
ROSE, DIETMAR W., Assistant Professor of Forestnr. 
Diploma, 1968, Unlv. Frelburg (W. Germany); Ph.D., 1972, 
Wisconsin. 
ROSENBERGER. W. 8., Associate Professor of Food Tech-
nology. B.S., 1940,1owa State. 
ROSENFELD, ~OUISE M., Professor of Home Economics; 
Program AsslSUlllt, omce of Foreign· Student and Visitor 
Service& B.S., 1928. Iowa State. 
ROSEWELL, PAUL T., Assoclate Professor of Education. 
B.S., 1949, M.Ed., 1960, Ed. D., 1965, Nebraska. 
ROEIS. DALE R, Instructor ln English. B.A, 1959, M.A, 
1962, Akron. 
ROSS, DENNIS K. Assistant Professor of Ph.vsie& ·B.S., 
1964, California InBtttute of Technology; Ph.n, 1968, Stan-ford. 
ROSS, EARLE D. Professor of History. Ph.B., 1909 Pb.M., 
1910, ~cuse; AM., 1912, Ph.n, 1915, Cornell; LRn, 
1952, GrinnelL 
ROSS. RICHARD F.t.Profeasor of Veterinary Microbiology 
and Preventive Memclne, Vete~ Medical ResearCh 
Institute. D.V.M., 1959, M.S., 1960, Ph.n, 1965, Iowa 
State. 
RB.OS.SSMIIC. E. ,1t 9,ER. RONALD L., Instructor ln ClvU Engineering. , 55, Purdue. 
ROTH, PRBD W • .t .Associate Professor of Amcultural En-
gineering. B.S., 1H1, M.S., 1951, Mlchlgan state. 
ROUGVIB, MALCOLM A. Associate Professor of Blo-
physle& B.S., 1951, M.S., i951, Pb.D., 1954, Massachu-
setts Institute of Technology. 
f>WLEY, WAYNE A.00Assoclate Professor of ZoolofJ and u~&~#:£·0~~·s~te.. M.S., 1962, Utah State; h.D., 
ROY, CBALMER J., Professor of Geology; Dean Emeritus 
of the College of SCiences and Humanltle& B.A, 1929 
M.A, 1930, Missouri; AM., 1933, Pb.D., 1936, Harvard 
ROYER, KEITH, Instructor and Supervisor of Flre Service 
Extension. 
RUDI, NORMAN J!.1 Assistant Professor of f'\rchltecture. B. of Arch., 1953, OKlahoma. 
RUDOLPH, WILLIAM B., Assistant Professor of Math-
ematics; Assistant Professor of Education. B. A, 1960, 
Bethany (West Vlrglnla); M.S., 1965, Ph.D., 1969, Purdue. 
RUEDENBERG, KLAUS, Professor of Chemistry; Professor 
of Physics· Senior Scientist, Ames Laboratocy'-USAEC. 
Abitur., 19S8, GytJlllaslum, Blelefeld(Germ~);M.S.,1944, 
Frlbourg (Switzerland); Ph.D., 1950, Zurich (Switzerland). 
RUMOLD, RAINER R, Assistant Professor of Forel_gn 
L~age& B.A, 1968, New Mexico; M.A, 1969, Ph.D., 
1971, Stanford. 
RUNYAN, THORA J. Assistant Professor of Food and 
Nutrition. B.S., 1961, Idaho; D.Sc., 1968, Harvard 
RUNYAN, WILLIAM S., Assistant Professor of Food and 
Nutrition. B.S., 1960, M.S., 1962, Idaho; D.Sc., 1968, 
Harvard 
RUPNOW, ALLAN A., Assistant Professor of Physical 
Education for Women. B.S., 1961, Wisconsin (La Crosse); 
M.S., 1968, Dllnois; Ph.D., 1972, Utah. 
RUSSELL GLEN A., Professor of Chemls~· DlstlnKUlshed 
Professor hi Sclences and Humanities. B.Cli.K, 194"'7, MS., 
1948, Rensselaer; Ph.D., 1951, Purdue. 
RUSSELL, KENNETH R, Instructor 1n Zoolo8)' and Ento-
mology. B.Sc., 1955, M.Sc., 1965, Ohio State; Ph.D., 1972, 
Iowa -state. 
RUSSELL, WALLACE A, Professor of Psychology and 
Dean of Sciences and Humanities. B.S., 1944, M.A, 1947, 
New Hampshire; Ph.D., 1949, Iowa. 
RUSSELL, WILBERT A., Professor of Plant Breeding. 
B.S.A, 1942, Manitoba (Canada); M.S., 1947, Ph.D., 1952, 
Minnesota. 
RUSSO, JOHN G., Instructor ln Civil Engineering. B.S., 
1967, Wisconsin; M.B.A, 1970, Mlchlgan State. 
RUST, ROBERT E., Associate Professor of Animal Science; 
Associate Professor of Food Technology. B.S., 1951, Wis-
consin; M.S., 1954, Michigan State. 
RUTTER, RUSSELL K. Instructor 1n Engllsb. B. A, 1964, 
Lawrence; M.A, 1965, fuD., 1972, Wisconsin. 
RYAN, MILDRED B., Assistant Professor; Assistant State 
Leader, Home Economics Programs, Cooperative Exten-
sion Service. B.S., 1935, M.S., 1964, Iowa State. 
RYAN, STEPHEN 0., Associate, Zoology and Entomology. 
B.S., 1960, Iowa State; M.S., 1968, MassB.chusett& 
SABRI, ZEINAB A. Assistant Professor of Nuclear En-
gineering. B.S., 19S6, Alexandria (Egypt); MS., 1969, 
Ph.D., 1972, Wlsconsln. 
SADANAGA, KIYOSIU, Professor of Genetic& B.S., 1942, 
Hawall; M.S., 1951, Ph.D., 1955, Iowa State. 
BADANAGA LOURDES T. Assistant Chemist, Ames Lab-
oratory-USAEC. B.S., 1954, Phllipplnes; Ph.D., 1959, Iowa 
State. 
SADDLER, JANE, Professor of Textlles and Clothing. 
B.Ed, 1933, Illlnois State Normal; M.S., 1945, Iowa State. 
SAGE, CHARLES R, Assistant Professor· Coordinator 
of Automated Library Services, Library. B.S, 1960, Fair-
leigh Dickinson. 
SAMPSON, EARLDINE R, Instructor 1n Elementary Ed-
ucation. B.A, 1950, Northern Iowa; M.S., 1954, IJrake. 
SAMUELS, ROBERT L Associate Professor of Electrical ~eerlng. B.S., 1959, M.S., 1960, Ph.D., 1963, Iowa 
State. 
SANDEEN, C. ARTIIUR, Associate Professor of Education; 
Dean of Student& B.A., 1960, Mlaml (Ohio); M.A, 1962, 
Pb. D., 1965, Mlchlgan State. 
SANDJma, C. GORDON, Professor ofEDJdneerlng Graphics 
and Chairman of the Department. B.A, 1947, Northern 
Iowa; M.A., 1949, Colorado State College. 
SANDERS. WALLACE W., JR, Professor of Civil EnP1eer-
~g. B.C. E., 1955, Loulsvllle; M.S., 1957, Ph.D., 1960, 
Illlnols. 
SANDERSON, DONALD J!l.1 Professor of Mathematics. B. A., 1949, Cornell College; M.S., 1951, California Instftute 
of Technology; Ph. D., 1953, Wisconsin. 
SARCHE'M' ALVIE M., Assistant Professor of Education. 
B.S., 1938, Northern Iowa; M.S., 1950, Iowa State. 
SA TOt .SADAO!.. Associate, Mechanical Engineering. B.S., 
1959, M.S., 196:.:, Osaka University (Japan}: 
SAUL, ROBERT A., Associate Professor of Agricultural 
Emdneerin& B.S., 1950, California (Los Angeles); M.S., 
1900, Iowa State. 
SAYRE, CARL J.!.. Assistant Professor of Engineering 
Graphics. B.S., 194lf, M. $., 1965, Iowa State. 
SCALET CHARLES G. Instructor In Zool()KY and Ento-
mology:. RA., 1964, M.A., 1967, Southern Illinois; Ph.D., 
1971, Oklahoma. 
SCHAFE:tl, JOHN W.,JR AssistantProfessorofAgronomy. 
B.S.J..1959, Ph.D., 1968, Mlchlgan State; M.S., 1960,Kan-
sas :::;tate. 
SCHAFER ROBERT B., Assistant Professor of Sociology. 
B.S., 1965, Utah; M.S., 1967, Iowa State; Ph.D., 1971, 
Pennsylvania State. 
SCHALLER, FRANK W. Professor of Agrono~y. B.S., 
1937, Wisconsin: M.S., 1S40, Ph.D .• 1948, West Vlrglnla. 
SCIDCK, WILLIAM C., JR. Assistant Professor of Phvsics; 
Associate Physicist, Ames Laboratory-USAEC. S.B.,l960, 
Ph.D., 1966, Massachusetts Institute of Technology. 
SCHILLETTER, JULIAN C., Professor Emeritus of Hort-
iculture. B.S., 1922, Clemson; M.S., 1923, Ph.D., 1930, 
Iowa State. 
SCIDLLING, KEVIN, Instructor in Music. A B., 1969, 
Southern California; M.M., 1971, Indiana. 
SCHLOERKE, WALLACE C., Professor of Education; Co-
ordinator, Student Teaching. A.B., 1947, M.S., 1950, 
EdSpec., 1962, Ed.D., 1964, Michigan. 
SCHMERR, LESTER W., Assistant Professor of Engineering 
Mechanics. B.S. 1965, Massachusetts Institute of Tech-
nology; Ph.D., 1970, DUnois Institute of Technology. 
SCHMID.t J. RICHARD, Instructor in Statistics. B. A ,1961, 
M.A. • 19tt3, Brigham Young. 
SCHMIJ1'!\ ... FREDEiUCK A, Metallurgist, Ames Labora-
tory-U~C. B.S., 1951, Xavier. 
SCHMIDT, HARRY J., Professor Emeritus of Physical Ed-
ucation for Men. B.S., 1925, Iowa State; M.A., 1939, Iowa. 
SCHMIDT, 8I'EFFEN W.i Instructor ln Political Science. 
B.A., 1965, Rollins; M.A, 967, Columbia. 
SCHMITT1 WILLIAM M., Assoclatei University Publications Editor, Imormation Serv1ce. B.S., 1lf64, Wisconsin 
SCHNEIDER, LEO R., Professor of Physical Education 
for Men. B.S., 1949, Iowa State; M.S., 1950, Washington 
State. 
SCHOGREN, JANICE A Instructor, Llbr~; Serials Li-
brarian. B.S., 1968, Iowa State; M.A, 1971, Iowa. · 
SCHOLTES, WAYNE K, Professor of Agronomy; Professor 
of Fore~. B.S., 1939, Ph.D., 1951, Iowa State; M.F., 
1940, Duke. 
SCHRAMPFER, WILLIAM H., Professor Emeritus of In-
dustrial Administration. B.A .• 1926, J.D., 1929, Iowa. 
SCHRANK, LEE W., USN, Instructor ln Naval Science. 
B.A., 1967. Wisconsin. 
SCHROEDER, KEITH n, Instructor ln Physical Education 
for Men; Assistant Football Coach. B.S., 1972, Iowa State. 
SCHUG CHARLES R., Instructor 1n EnJdlsb. B.A. 1967, 
City Cohege of New York; M.A., 1969, Callfornla (Berke-
ley). 
SCHUSTER, DONALD K, Professor of Psychology; Pro-
fessor of Computer Science. B.S., 1949, Ohio; M.A:, 1953, 
Minnesota; Ph.D., 1961, Southern California. 
SCBW ARTZ, FREDERICK, ProfessorofForelgn Languages. 
B. A, 1935, M. A, 1936, Ph. D., 1948, Iowa. 
SCBWAR~ JAMES W., Professor of Journalism and Mass 
Communication and Head of the Department. B.S., 1941, 
M.S., 1960, Iowa State. 
SCHWENK. LILLIAN C. Associate Professor of Educa-
tion. B.A, 1947, Iowa; MS., 1962, Ph.D., 1966, Iowa 
State. 
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SCHWIEDEJ\, DOROTHY..tlnstructorinHlatory. B.A., 1955, 
Dakota Wesleyan; M.S., 1~68, Iowa State. 
SCBWIEDER, ELMER W., Associate Professor of Famll.v 
Environment; Associate Professor of Sociology. B.A., 1955, 
Dakota Wesleyan; M.S. W., 1957,. Denverf ~Ph.D., 1966, 
Iowa State. 
SCO'IT, A DUNCAN, Professor of AJaonomy. B.S.A, 
1943, Saskatchewan (Canada); Ph.D., 194'9, CornelL 
SCO'IT, J. T., Professor of Economics. B.A., 1949, Lou-
isiana Po~echnlc; M.B.A., 1952, Arkansas; Ph.D., 1957, 
Iowa State. 
SCO'IT, NORMAN A., Assistant Professor of Psychology 
and Counsellmf Psychologist, Student CounseJJ.ruf Service. 
B.S., 1965, BuckneJJ; M.A., 1967, Temple; PhJ>., 1971, 
Maryland. 
SCO'IT, RAY, Assoclate; Graphics Supervisor, Publications 
omce. 
SCO'IT, TOM E. Associate Professor of Metall~; Metal· 
lurglst, AmesL~ratory-USAEC. B.S., 1956, M.S., 1958, 
Ph.D., 1962, Case. 
SCOTT, THOMAS M., Associate Professor of Electrical 
Engineering. B.S., 1953, Maryland; M.S., 1958, Ph.D., 
198'2, Wisconsin. 
SCOUTEN, DONALD C., Associate Professor of Electrical 
Engineering. B.S., 1958, M.S., 1960, Oklahoma State; Ph.D., 
1963, Iowa State. 
SCRUGGS, M. MARGUERITE, Professor of Home Eco-
nomics Education; Assoclate Dean of the College of Home 
Economics. B.S., 1941, M.S., 1946, Oklahoma State; Ph.D., 
1959, Iowa State. 
SEAGRAVE, RICHARD C., Profossor of Chemical Enid-
nearing. B.S., 1957, Rhode Island; M.S., 1959, Ph.D., 1961, 
Iowa State. 
SEALOQ~ ..... FLOY w ..... Assistant Chemist, Amea Labora· 
tory-u~c. A. B.. 1lf33, Dllnols. 
SEATON, VAUGHN A.1.Professor of Veterinary Pathology; Head, Veterinary Memcal Diagnostic Laboratory. RB., 
D.V.M., 1954, Kansas State; M.S., 1957, Iowa State. 
SEIFER~ BERTHA E..t Instructor ln Textiles and Clothing. 
B.S., 195u, Cornell; M.a, 1970, Iowa State. 
SEIFERT, GEORGE, Professor of Mathematics. A. B.J.1942, 
New York State Teachers; M.A, 1948, Ph.D., 195u, Cor-
nell 
SEIFERT KARL E. PrDfessor of Geology. B.S., 1956, 
Bowling Green; M.S., 1959, Ph.D., 1963, Wisconsin. 
SEITZ, ELIZABETH J., Instructor, Home Economics Ad-
mlnlstration. B.S., 1967, Iowa State. 
SELF, H. L., Professor of Animal Husbandryj_ Profeasor 
ln Charge of Outlying Experimental Farma. u.S., 1942, 
Texas A and M; M.S., 1950, Texas Technological; Ph.D., 
1954, Wisconsin. 
SENATRA, PHILLIP T., Assistant Professor ln Industrial 
Admlnlstratlon. B.B.A., 1964, C.P.A., 1969, M.A., 1969, 
Iowa. 
SENDLEIN, LYLE V.A.,ProfessorofGeo_p_h_ysics. B.S., 1958, 
AM., 1960, Washington University; Ph.D., 1964, Iowa 
State. 
SENGUPI'A, JATI K. Professor of Econo~J1ic:!'j Professor 
of StatistiC& B.A._., 1S53, M.A., 1955, Calcutta (India); 
Ph.D., 1962, Iowa tstate. 
SEROVY, GEORGE K., Professor ofMechanlcal ~eer­
ing; Assistant Dlrecto~ EnP1eerlng Research Initltute. 
B.S., 1948, M.S., 1950, rh.D., 1958, IOwa State. 
SEVERSIKE, LEVERNE K., Assistant Professor of Aero-
t~pace Engineering. RS., 1958, M.S., 1961, Ph.D., 1964, 
Iowa State. 
SEXI'ON JOSEPH W. Associate Professor of Veterinary 
Cllnlcal Sciences. D. V.M, 1942, M.S., 1970, Iowa State. 
SHADLE HARRY L, Professor of Industrial Admln.lstra-
tlon. as.: 1934, Simpson; M.A., 1940, Ph.D., 1954, Iowa. 
SHA.KESHAPT, ALBrON J., Asslstant Professor of PoUt-
leal Science,;. Assistant to the Dean of the College of 
Sciences and ttumanltle& B.A., 1949, M.S., 1962,Colorado. 
SHANK. NAOMI DoJ Assoclate Professor of FamUy En· 
vlronment. B.S., 194b. low~State. 
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SHANK, WESLEY L, Associate Professor of Architecture. 
B. A , 1951, California; MArch., 1965, McGilL 
SHANKS HOWARD R, Assistant Physicist, Ames Lab-
oratory-USAEC. B.S., 1957, Iowa State; MS., 1964, South 
Dakota School of Mines. 
SHAO, PAUL P. W., Assistant Professor of Archltecture. 
B. F. A, 1965, Great China Art College (Hong Kong); 
M F. A, 1970, Massachusetts. 
SHARLIN HAROLD ISSADORE, Professor of Hlstonr. 
B.S., 194S, Drexel; M A, 1953, Columbia; Ph. D., 1958, 
Pennsylvania. 
SHARP, MERRILL KIM, Assistant Professor in Industrial 
Administration. B. A , 1966, MS., 1968, Brigham Young. 
SHAW, BERTHA J., Instructor in Textlles and Clothing. 
B.S., 1965, MS., 1971, Iowa State. 
SHAW, KENNETH C., Assistant Professor of Zoology and 
Entomology. B.S., 1954, Cincinnati; MS., 1958, Ph. D., 
1966, Michigan. 
SHAW, ROBERT R, Professor of Climatology. B.S., 1941, 
~t S., 1942, Ph. D., 1949, Iowa State. 
SHAW, SHIRLEY R, Instructor in Child Development. 
B.S., 1955, Cincinnati; M A, 1960, Eastern Michigan. 
SHEARER, P. S., Professor of Animal Science. B.S., 1912, 
MS., 1928, Iowa State. 
SHEARER, ROBERT W., Associate Professor of Chemical 
Engineering. B.S., 1942, Iowa State. 
SHEELER, JOHN B. Associate Professor of Civil En-
Kineeringl Associate Professor of Chemical Engineering. 
B.S., 1950, Ph. D., 1956, Iowa State. 
SHELLEY, JACK, Professor of Journalism and Mass Com-
munication. B.J., 1935, Missouri 
SHEPHERD, GEOFFREY S., Professor Emeritus of Eco-
nomics. B.S.A, 1924, Saskatchewan (Canada); MS., 1925, 
Iowa State; Ph.D., 1932, Harvard 
SHERICK, ALBERT M , Associate Professor of Education. 
B.S., 1952, MS., 1955, Iowa State. 
SHERRILLA JACKIE W., Instructor in Physical Education 
for Men. B.~, 1966, Alabama. 
SHERWOOD CHARLES R, Associate Professor of Hor-
ticulture. B.S., 1939, Iowa State; MS., 1941, Ohio State; 
Ph.D., 1957, Michigan State. 
SHIBLES, EVELYN L, Assistant Professor of Textiles 
and Clothing. B.S., 1960, Southwestern Louisiana; MS., 
1961, Iowa State. 
SHIBLES, RICHARD M. t Professor of Agronomy. B.S., 
1956, Maine; MS. , 1958, Pn. D., 1961, Cornell 
SHIDELER, EMERSON W.J. Professor Emeritus. A B., 1937, 
Pittsburgh; B. D., 1940, l.;hicago Theological Seminary; 
Ph. D., 1948, Chicago. 
SHIFFERT, JOHN B., Major, USAF, Associate Professor 
of A1r Force Aerospace Studies. B.S., 1957, The Citadel; 
MS., 1967, Texas A and M 
SHIERS..t • LOREN E. t. Assistant Chemist, Ames Labora-tory-U~EC. B.S., 1~64. Kearney State. 
SHIRLEY, TODD W., Assistant Professor of Elementary 
Education. B.S., 1943, PhUllps; MS., 1956, Virglnla; Ed. D., 
1968, Oklahoma State. 
SHONROCK, DIANA R., Instructor, Library. B.S., 1969, 
Iowa Stat~ 
SHRADER, WILLIAM n, Professor of Agronomy. B.S., 
1935, M A , 1941, Missouri; Ph. D., 1953, Iowa State. 
SHRIVER, CYNTHIA, Associate in Food and Nutrition. 
B.S., 1968, Mt. St. Vincent; M.S., 1971, Iowa State. 
SHUCK, FRANK 0., Associate Professor of Chemical 
EnKineering; Engineer, Ames Laboratory- USAEC. B.S., 
1958, M.S., 1960, Ph.D., 1962, Carnegie. 
SICKLES. ROBERT C. Assistant Professor; Biological 
Sclencest Agricultural Bibliographer, Library. B.S., 1~63, 
Sterling; MS., 1966, Syracuse. 
SIDLES. PAULK, Associate Peysiclst,AmesLaboratory-
USAEC. B.A, 1948, Iowa Wesleyan; MS., 1951 Iowa 
State. ' 
SIERS, DAVID G., Assistant Professor of Animal Science. 
B. Sc. , 1963, Ohio State; M Sc., 1966, Ph. D.~ 1968, Iowa 
State. 
SILVER8l'ON, STEFAN M, Assistant Professor of Com-
puter Science; Assistant Professor of Mathematics. B.S., 
1957, Wayne State; MS., 1959, Michigan; Ph.D., 1970, 
Purdue. 
SIME, SANDRA E., Instructor; Career Counseling, Place-
ment Director, Home Economics. B.S., 1963, Iowa State. 
SIMMONS, ELLIS G. JOE, Assistant Professor of Urban 
Planning. B.A, 1966, Rice; MC.P., 1968, Rhode Islan.i 
SIMONS, MARR D. Professor of Plant Pathology. B.S., 
1949, MS., 1950, Utah State; Ph. D., 1952, Iowa State. 
SIMPSON, WILLIAM R, Instructor in Fire Service Educa-
tion, Engineering Extension. 
SIMS, JOHN A., Professor of Animal Science; Professor 
of Dairy Science. B.S., 1940, West Virginia; MS., 1941, 
Ph. D. , 1962, Iowa State. 
SINATRA, JAMES B. Associate Professor of Landscape 
Architecture. B.LA, 1964, Georgia; MLA, 1966,Pennsyl-
vanla. 
SINHA, SUNIL K., Associate Professor of Physics; Phys-
icist, Ames Laboratory- USAEC. B. A, 1960, Ph.D., 1964, 
Cambridge (England). 
SJOBAKKE~ JAMES A., Assistant Professor in Industrial 
Engineering, .l!ingineering Extension. B.S., 1960, Creighton; 
MS., 1970, Iowa State. 
SKADBERG, J. MARVIN, Associate Professor of Economics. 
B.S., 1951, MS., 1959, North Dakota State; Ph.D., 1964, 
Iowa State. 
SKOLD, BERNARD K, Associate Professor of Veterinary 
Anatomy and Histology. D. V. M, 1942, MS., 1956, Colorado 
State; Ph. D., 1962, Iowa State. 
SKRDLA, RONALD K., Associate in Agronomy. B.S. , 
1967, Iowa State. 
SKRDLA, WILLIS K..t Professor of Agronomy. B.S. , 1941, 
Nebraska; Ph.D., 194~. Purdue. 
SLATER, BERNARD J., Associate Professor of Architecture. 
B.Arch., 1946, Notre Dame; MS., 1953, Iowa State. 
SLOSS, MARGARET W., Professor Emeritus of Veterinary 
Pathology. B.S., 1923, M.S., 1932, D.V.M., 1938, Iowa 
State. 
SMALL, GERALD J., Assistant Professor of Chemistry; 
Associate Chemist, Ames Laboratory- USAEC. B. Sc. , 1963, 
British Columbia (Canada); Ph.D., 1967, Pennsylvania. 
SMAY TERRY A, Associate Professor of Electrical En-
gineering. B.S., 1957, MS., 1959, Ph.D., 1962, Iowa State. 
SMETANA, FRANTISEK, Associate Professor of Music. 
1936, State Conservatory of Music (Prague); 1936-8, Ecole 
Normal de Music (Paris); 1941, State Conservatory of 
Music (Prague). 
SMITH, CLIFFORD E., Associate Professor of Industrial 
Engineering. B.S., 1949, MS., 1958, Ph.D., 1964, Iowa 
State. 
SMITH, DONALD P., Associate Professor of Engineering 
Mechanics. B.S., 1955, MS., 1965, Iowa State. 
SMITH, E. MARJORIE, Assistant Professor; Cataloger, Li-
brary. B.A, 1932, Northern Iowa~ MA, 1950, Denver. 
SMITH, FRANCES M, Assistant Professor of Home Eco-
nomics Education. B.S., 1952, Southwestern State (Okla-
homa); MS., 1958, Oklahoma State; Ph.D., 1966, Iowa 
State. 
SMITH, FREDERICK G., Professor of Botanl" and Plant 
Pathology and Head of the Department. B.S., 1939, 
Chicago; MS., 1941, Ph.D., 1943, Wisconsin. 
SMITH, GERALD W., Professor of Industrial Engineering. 
B.S., 1952, MS., 1958, Ph.D., 1961, Iowa State. 
SMITHJ GERTRUDE C., Assistant Professor· Assistant 
State Leader, Home Economics Programs, Cooperative 
Extension Service. B.S., 1930, MS., 1966, Iowa State. 
SMITH, JOHN F., Professor of Metallurgy; Senior Metal-
lurgist, Ames Laboratory- USAEC. RA, 1948, Missouri (Kansas City); Ph.D., 1953, Iowa State. 
SMITH, JUNE F., Instructor in Computer Science. B.S., 
1962, Iowa State. 
SMITH, L GLENN, Associate Professor of Education. 
B.S., 1960, Abilene Christian; MS., 1963, Trinity Uni-
versity; Ph.D., 1967, Oklahoma. 
SMITH, RICHARD J. Assistant Professor of AJnicultural 
Engineering. B.Sc., 1S62, King's College (Lonaon); M.S., 
1967, Ph.D., 1971, Iowa State. 
SMITH, RUTH L, Instructor ln Food and Nutrition. B.S., 
1939, MS., 1972, Iowa State. 
SMITH, THOMAS J., Instructor in Physical Education 
for Meni Assistant Basketball Coach. B.S. , 1968, V alpar-
aiso; M:::i, 1970, Indiana State. 
SMITH, THOMAS K., Associate; Writer-Director, FUm Pro-
duction Unit. B.S., 1971, Iowa State. 
SMITH, URSULA, Instructor in Foreign Languages. B.S., 
1959, MS., 1972, Iowa State. 
SMITH, WENDELL C., Associate Statistical Numerical 
Analysis and Data Processing. B.S., 1966, Purdue; M.S., 
1969, Iowa State. 
SNEDECOR, GEORGE W., Professor Emeritus of Statistics. 
B.S., 1905, Alabama; MA, 1913, Michigan; D.Sc., 1958, 
Iowa State. 
SNOOK, ROBERT B., IL Assistant Professor of Animal 
Science. B.S., 1958, Cornell; Ph.D., 1965,Callfornia(Davis). 
SNYDER, ELIZABETH ANN C., Instructor, Library. B. A, 
1956, California (Davis). 
SNYDER, HARRY E., Professor of Food Technology; Pro-
fessor of Biochemistry. A B., 1951, California (Berkeley); 
Ph. D., 1959, California (Davis). 
SNYDER, RICHARD D., Assistant Professor of Music; 
Director, Iowa State University Center. B.A, 1954, M.A, 
1955, Ohio State; Ph.D., 1969, Indiana. 
SODERHOLM, LEO ~ Associate Professor of Agricul-
tural Engineering. B.S..& E., 1949, MS. E. E., 1953, Neb-
raska; Ph. D., 1971, Iowa State. 
SOHN, CHARLES R, Instructor in English. B.S., 1963, 
Iowa State; M A, 1969, Iowa. 
SOLOMON, TED J., Associate Professor of Philosophy. 
B. A, 1954, Macalester; S. T. B., 1957, Boston University; 
M. A, 1961, Ph. D., 1966, Chicago. 
SONKA, STEVEN T., Associate in Economics. B.S., 1970, 
Iowa State. 
SOTO, OSV ALDO N., Professor of Foreign Languages. 
Bach.Let., 1946, Col d l Salle (Cuba); Dr. en D., 1951, 
Habana (Cuba). 
SOULTS, MAURICE W., Professor Emeritus; Cooperative 
Extension Service. B.S., 1930, Iowa State. 
SPANGLER. MERLIN G., Professor of Civil Engineering. 
B.S., 1919, C. E., 1926, MS., 1928, Iowa State. 
SPAULDING, BRENT W., Instructor in Amcultural Busi-
ness. B.S., 1966, Brigham Young; MS., 1g68, Utah State. 
SPEAR, MAYNARD L, Associate Professor ofVeterinary 
Clinical Sciences, Veterinary Medical Research Institute. 
D. V.M, 1931, Iowa State. 
SPECHT, DAVID A., Assistant Professor in Sociology. 
B.A, 1966, Minnesota; MA, 1969, Ph.D., 1972, Nebraska. 
SPEDDING, FRANK H., Professor Emeritus of Chemistry; 
Professor Emeritus of Metallurgy; Professor Emeritus of 
Physics; Distinguished Professor in Sciences and Human-
ities; Principal "Scientist, Ames Laboratory-USAEC. B.S., 
1925, M.S., 1926, D.Sci., 1949, Michigan; P.h.D., 1929, 
California; LL.D., 1946, Drake; D.Sc., 1956, Case. 
SPEER, DORCAS L, Associate; Women's Editor, WOI AM-
FM-TV. B.S., 1948, Purdue. 
SPEER, JOHN F. J... Associate Professor of English. A B., 
1946, AM., 1947, uregon; Ph.D., 1950, Chicago. 
SPEER. VAUGHN C., Professor of Animal Science. B.S., 
1949, M.S., 1951, Ph.D., 1957, Iowa State. 
SPICER, CARMI N., Associate in En~eering; Industrial 
Speclallst, CIRAS. B.A, 1949, Northern Iowa. 
SPOSITO, VINCENT A. , Assistant Professor of Statistics. 
B.A, 1965, Sacramento State; MS., 1968, Ph.D., 1970, 
Iowa State. 
SPRAGUE, RICHARD R, Associate Professor of Mathe-
matics. B.S., 1949, Maryvllle; M.A, 1952, Ph.D., 1961, 
Kentucky. 
SQUIRES, RICHARD, Professor of Industrial Engineering. 
B.S. , 1931, Purdue; M. S., 1932, Yale. 
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STADLER, JOAN K.J.. Assistant Professor of Genetics. 
B.A, 1951, Wellesley; rn.D., 1955, MlssourL 
STADLMAN, NEIL R, Instructor in Farm Operation. 
B.S., 1967, Iowa State. 
STAHR, HENRY M., Assistant Professor of Veterlnll!Y 
Pathology, Veterinary Medical Diagnostic Laboratory. B.S:, 
1956, SOuth Dakota State; M.S., 1960, Unlon College. 
STALEY, JANELLYN B., Instructor ln English. B.A, 
1968, Drake. 
STANFORD, JOHN L, Associate Professor of Physics; 
~siclst, Ames Laboratory-USAEC. B.S., 1960, 'rexas; 
~D., 1965, Maryland 
STANG, ELDEN J., Instructor, Associate, Horticulture. 
B.S., 1967, Kansas State; M.S., 1969, Iowa State. 
STANGL JUDITH A, Instructor ln Food and Nutrition. 
B.S., 19b8, Iowa State. 
STANIFORTH, DAVID '!·t Professor of Bot~; Professor 
of Agronomy. B.S. A, 1 ~4. M. Sc., 1946, Saskatchewan (Canada); Ph.D., 1949, Iowa State. 
STARK, CHARLES JOHN Assistant Professor of Educa· 
tion; Assistant Professor o~ Music. B. M. , 1959, Augustana (Illinois); MM., 1967, Syracuse. 
STARLEAF, DENNIS R, Professor of Economics. A B., 
1959, M.A, 1960, California; Ph.D •• 1967, VanderbUt. 
STASSIS, CONBrANTINE, Assistant Professor of PhYsics; 
Associate Physicist, Ames Laboratory- USAEC. MS.,l961, 
Ecole PolyteChnique, Lausanne (Switzerland); Ph.D., 1970, 
Massachusetts Institute of Technology. 
STEEL, ARCH, Assistant Professor of Physical Education 
for Men. B.S., 1940, Bowling Green; M.A, 1947, Michigan. 
STEINER ANNE K., Professor of Mathematic& A.B., 
1958, M.A, 1963, Missouri; Ph.D., 1965, New Mexico. 
STEINER, EUGENE F. Professor of Mathematic& B.S. 1 1954, Missouri (Rolla); M.A, 1960, Ph.D., 1963, Mlssoun (Columbia). 
STENSLAND WAYNE A Assistant Chemist. Ames Lab-
oratory-USAEC. B.S., 1958, M.S., 1961, Iowa State. 
STEPHENSON, DAVID T ., Associate Professor of Electrical 
Engineering. B.S., 1958, Washington State; M.S., 1962, 
Ph.D., 1965, Illinois. 
STEPHENSON, JAMES A Professor of Economics. B.A, 
1960, Wittenberg; M.A, i964, Ph.D., 1965, California. 
STEPHENSON, SUSAN C., Instructor In Economics. B.A., 
1965, Coe. 
STEVENS, JOHN D., Associate Professor of Chemical 
EnJrtneerinlr_i Associate Professor of Com~uter Science. 
B. S:, 1960, l;}arkson; Ph. D., 1965, Mlchlgan State. 
STEVENS, JUDITH A tftssoclate, Veterinary Diagnostic 
Laboratory. B. S., 1966, M.S. , 1968, Iowa State. 
STEVENSON F. DEE, Associate Professor of Chemical 
Engineering; Engineer, Ames Laboratory-USAEC. B.S., 
1955, Utah; Pb.O:, 1962, Oregon State. 
STEVERMER. EMMET J., Associate Professor of Animal 
Science. B.S. , 1958, M.S., 1960, Ph. D., 1962, Wisconsin. 
STEWART, CECIL R, Associate Professor of Botany. B.S., 
1958, Illinois; M.S., 1963, Ph.D., 1967, CornelL 
STEWART, ROBERT M., JR,ProfessorofComputerSclence 
and Chairman of the Department; Professor of Electrical 
Engineering; Professor of Physics; Senior Physicist, Institute 
for Atomic Research; Associate Director, ComputatlonCen-
ter. B.S., 1945, Ph.D., 1954, Iowa State. 
81'0CKDALE, DAHLIA A., Assistant Professor of ChUd 
Development. B. A, 1953, Northern lowa;M.S., 1968,Ph.D., 
1972, Iowa State. 
STOCKDALE, HAROLD J. Associate Professor of ZooloBY 
and Entomology. B.S., 1958, M.S., 1959, Ph.D., 1964, 
Iowa State. 
STOECKER, ARTHUR L. Associate in Economic& B.S., 
1965, Kansas State; M.S., l968, Iowa State. 
STOECKER. BARBARA 8. Instructor ln Food and Nu-
trition. B.S., 1965, Kansas State; Ph.D., 1970, Iowa State. 
STONE, FERNE M., Instructor in Speech. B.S., 1970, 
Iowa State. 
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STONE VERNON F., Professor of Archltecture. B. Arch.. 
1948, Washington (St. Louis). 
STONEBERG, EVERETT G., Professor of Economics. aS, 
1942, M. S, 1953, Iowa State. 
STOUT, R. GENE, Instructor in Economics. as, 1967, 
M.S., 1970, Iowa State. , 
STRAIN, JAMES Jb Professor of Economics. B. S, _1950, 
M.S., 1955, Purdue; t'h.D., 1957, Oregon State. 
STRAND, NORMAN V., Professor Emeritus of Statistics. 
B.S., 1934, MS., 1935, South Dakota State. 
STRATTON, PAULINE L, Assistant Professor of Applled 
Art. B.S., 1960, Southwest Missouri State; M.F.A, 1965, 
Drake. 
STRAWN, GEORGE 0., Assistant Professor of Mathematics; 
Assistant Professor of Computer Science. B.A, 1962, 
Cornell College; Ph.D., 1969, Iowa State. 
STRIBLING, JOHN W., Associate; Operations Manager, 
WOIAM~FM 
STRIEGEL, JAMES..t Instructor in English. B.A, 1967, 
MA, 1970, Arizona ~tate. 
STRITZEL, JOSEPH A, Professor of Agronomy. B.S., 
1949, M.S., 1953, Ph.D., 1958, Iowa State. 
STROMER. MARVIN K, Associate Professor of Animal 
Sciencei Assoclate Professor of Food Technology. B. S, 
1959, Pn. D., 1966, Iowa State. 
STRUSE, PERRY L, JR., Associate; Photographer, Infor-
mation Service. 
STRUVE, FREDERICK W. Associate Professor of Aero-
sl)ace Engineering. B.S., i947, Texas A and M; MS., 
1952, Texas. 
SUKHATME BALKRISHNA V. Professor of Statistics. 
AB., 1945, MA, 1947, Delhi <india); Ph.D., 1955, Cal-
Ifornia (Berkeley). 
SVKHATME, SHASHIKALA B. Assistant Professor of 
Statistics. B. Sc., 1953, B. Sc., di'ons.) 1954, M. Sc., 1955, 
Poona (India); Ph.D., 1960, Michigan State. 
SULLIVAN, PATRICIA LEA, Assistant Professor ofForelJin 
Languages. B.A, 1967, Webster; Ph.D., 1972, St. Louis. 
SUN, CHANG-TSAN, Associate Professor of Engineering 
Mechanics. B. S, 1953, Taiwan; MS., 1960, Stevens; Dr. 
Eng., 1964, Yale. 
SUNDERLIN, EDITH M., Professor Emeritus of Child 
Development. B.S., 1924, Iowa State; MA, 1931, Iowa. 
SUTHERLAND, CLAYTON, Associate Professor of Phys-
Ical Education for Men. B. A, 1923, Coe. 
SUTHERLAND WALTER L., Assistant Physicist, Ames 
Laboratory-USAEC. B.S., 1957, Kansas State Teachers. 
SVEC HARRY J., Professor of Chemistry; Assistant Div-
ision Chlef, Ames Laboratory- USAEC. B.S., 1941, John 
Carroll; Ph. D., 1950, Iowa State. 
SWANSON, LYDIA V., Professor Emeritus of Chlld De-
velopment. B.·S., 1923, Nebraska; M.S., 1931, Iowa State. 
SWANSON, PEARL Professor Emeritus of Food and Nu-
trition. B.S., 1916, Carleton; MS., 1924, Minnesota; Ph.D., 
1930, Yale. 
SWAP\...JOHN E., USN, Instructor ln Naval Science. B.S., 
1959, 14"alrlelgh Dickinson. 
SWEET, ROGER K., Instructor ln Flre Service Education, 
Engineering Extension. B.S., 1962, Oklahoma State. 
SWENSON, CLAYTON A., Professor of P!!Ysics· Senior ~slclst, Ames Laboratory-USAEC. B.S., 1944, Harvard; 
Ph:D., 1949, Oxford (England). 
SWENSON, MELVIN J., Professor of Veterinary Physiology 
and Pharmacology, and Head of the Department. D. V.M, 
1943, Kansas State; MS., 1947, Ph.D., 1950, Iowa State. 
SWENSON, RUSSELL, Associate Professor, Area Director, 
University Extension. B.S., 1949, Iowa State; MS., 1958, 
Wlsconsbi 
SWDT, ARTIIUR G., Associate Professor of Music; A~R 
Head of the Dej)artment. B.M.E., 1957, M.M., 1900, 
Louisiana State; Ph.n, 1969, Iowa. 
SWUT, CURRAN S. Assistant Professor of Electrical 
Engineering. B.S., 1S62, MS., 1964, Ph.D., 1968, Iowa 
State. 
SWITZER, WILLIAM P., Professor of Veterfuary Micro-
biology and Preventive Medicine, Veterinary Medical Re-
search Institute. D.V.M, 1948, Texas A and M; MS., 
1951, Ph.D., 1954, Iowa State. 
SYLWESTER, E. P., Professor of Bot811Y and Plant Pa-
thology. B.A., 1930, St. Olaf; M.S., 19p1, Ph.D., 1946, 
Iowa State. 
SYMONS, JEROME H. Instructor In Physical Education 
for Men. B.S., 1957, iiltnols State; MEd, 1961, Dllnois. 
TABATABAI, LOUISA, Associate, Animal Science. B.A, 
1962, California (Berkeley); MS., 1966, Iowa State. 
TABATABAI, M. ALI Assistant Professor of Agronomy. 
as., 1958, Baghdad (iraq); MS., 1960, Oklahoma State; 
Ph. D., 1965, Iowa State. 
TAIT _ JOHN L., Assistant Professor of Sociology. B.S., 
1956, Pennsylvania State; M.S., 1964, Ph.D., 1970, Iowa 
State. 
TAKLE, EUGENE S., Assistant Professor of Cllmatology; 
Assistant Professor of Meteorology. B.A., 1966, Luther; 
Ph.D., 1971, Iowa State. 
TALBERT WILLARD L., JR Professor of Physics; Senior 
Physicist, ~es Laboratory-iiSAEC. B. A, 1954,Colorado; 
Ph.D., 1960, Iowa State. 
TALBOT, ROSS B., Professor of Political Science. B.A, 
1941, Illinois Wesleyan; MA, 1949, Ph.D., 1953, Chicago. 
TAMASHUNAS, VICTOR M. Associate Professor of In-
dustrial Engineering. B.S., 1S50, M.S., 1959, Iowa State. 
TANNEHILL, JOHN C. J Assistant Professor of Aerospace 
Engineering. B.S., 196b, MS., 1967, Ph.D., 1969, Iowa 
State. 
TAUBER, OSCAR E., Professor of Zoology and Entomology 
and Chairman of the Department; Distinguished Professor 
of Sciences and Humanities. B. S., 1930, James Mlllildn; 
MS., 1932, Ph. D., 1935, Iowa State. 
TAYLOR, HOWARD M., Associate Professor of Agronomy. 
as., 1949, Texas Technological; Ph.D., 1957, Callfornla 
(Davis). 
TEJADA, MIGUEL L, Instructor in Economics. B.S., 1969, 
Cathollc University (Peru). 
TETERS, BARBARA J., Professor of Political Science. B. A, 
1946, Mlchlgan; MA, 1949, Ph.D., 1955, Washington. 
THEILE, HAROLD E., Instructor In Industrial Engineering. 
B.S., 1957, MS., 1972, Iowa State. 
THOGMARTIN, CLYDE 0., Assistant Professor of For-
eign Languages. B. A 1 .1962, M A, 1964, Kansas; M A, 1966, Ph.D., 1970, MlCbl.gan. 
THOMAS. BYRON K, Professor of Biochemistry. B.S., 
1922, Callfomla; MS., 1924, Ph.D., 1929, Wisconsin 
THOMAS{ DENNIS L, Assoclate ln Economics. B.S., 1970, 
MS., 197 , Iowa State. 
THOMAS, JAMES A., Assistant Professor of Biochemistry. 
B.A, 1960, St. Olaf; MS., 1963, Ph.D., 1967, Wisconsin. 
THOMAS, REX A, Assistant Professor of Coml)uter Sci-
ence; Assistant Professor of Education. B.A, 1955, Iowa; 
MA, 1961, Northern Iowa; Ph.D., 1970, Iowa State. 
THOMAS. ROBERT W., Professor of Economics. B. A, 
1948, Iowa; M.A, 1951, New Mexico; Ph.D., 1962, Iowa 
State. 
THOMAS, VIRGINIA F., Associate Professor of Home Eco-
nomics Education. B.S., 1936.t West Virglnla State; M. S. • 
1949, West Vlrglnla; Ph.D., 19t>5, Ohio State. 
THOMPSON\.. GLEN 0. ..t Instructor; Recreation Specialist, 
Cooperative .l!ixtension ~rvlce. B.S., 1964, Iowa. 
THOMPSON, HARVEY E.z. Professor of Agronomy. B.S., 
1947, M.S., 1948, Ph.D., 19b1, Wisconsin. 
THOMPSON, LEON E., Associate Professor; Associate 
Editor, Cooperative Extension Service. B.J.,l950,Mlssouri; 
M.S., 1964, Iowa State. 
THOMPSON, LOUIS M., Professor of Ag!_Onomy.i Assocla~ 
Dean of the College of Agriculture. B:S., 193b, Texas 
and M; MS., 1947, Ph.D., 1950, Iowa State. 
THOMPSON, NELLE E., Associate Professor of Food and 
Nutrition. B.S., 1934, Iowa State; M.A., 1941, Columbia. 
THOMPSON, ROBIN, Associate, Statistical Laboratoey. 
B.~l 1966, M.Sc., 1967, Newcastle Upon Tyne University (Eug&and). 
THOMPSON, WILLIAM H Professor of Industrial Ad.mlnl-
stration and Chairman ol the Department.. B.S., 1934, 
Pennsylvania State; MS., 1939, syracuse; Ph.D., 1948, 
Iowa State. 
THOMSON, GEORGE W., Professor of Forestry. B.S.,1943, 
M.S., 1947, Ph.D., 1956, Iowa State. 
THORBECKEf ERIK. Professor of Economics. 1949, Nether-
lands School o Economics; Ph.D., 1957, California. 
THORSON..t OWEN D., Instructor 1n Speech. B.A, 1961, 
Luther; M:s., 1970, Iowa State. 
TIERCE, JOHN F: t Assoclate 1n Poultry Science. B.S., 
1965, MS., 1967, OKlahoma State. 
TIFFANY.t LOIS H., Professor of Botany. B.S., 1945, M.S., 
1947, Ph.u., 1950, Iowa State. 
TILLEY:.. DANIEL S., Instructor and Associate 1n Eco-
nomics. aS., 1970, Iowa State. 
TIMMt... LEROY C., Professor of Physical Education for Men; 
Head Haseball Coach. B.S., 1931, Minnesota; M.A, 1933, 
New York University. 
TIMMONS, JOHN F., Professor of Economics; Charles F. 
Curtiss DlstlnKUlshed Professor ln Agriculture. B.S., 1938, 
M.A, 1939, Mfssourl; Ph.D., 1945, Wisconsin. 
TIPrON, CARL L, Assoclate Professor of Biochemistry. 
B.S., 1954, MS., 1957, Nebraska; Ph.D., 1961, Illlnols. 
TOMAN, BETI'Y L, Professor of ~slcal Education for 
Women. B.S., 1948, Wisconsin; M.S., 1957, Iowa ~tate. -
TONDRA, RICHARD J., Assistant Professor of Mathe-
matics. B.S., 1965, Notre Dame; M.S., 1966, Ph.D., 1968, 
Michigan State. 
TOPEL, DAVID G., Associate Professor of Animal Sci-
ence; Associate Professor of Food Technology. B.S., 1960, 
Wisconsin; M.S., 1962, Kansas State; Ph. D., 1965, Michigan 
State. 
TOPOREK, WALTER J., Associate Professor of Architec-
ture. B.Arch., 1958, Manitoba (Canada); M.Arch., 1963, 
Pennsylvania. 
TORGESON, DAVID R., Associate Physicist, Ames Lab-
oratory-USAEC. B.A, 1958, Luther; M.S., 1960, Iowa 
State. 
TOSTLEBE, THEODORE 0., Associate; Commercial Man-
ager, WOI-TV. B.S., 1948, Northwestern. 
TOW, JERRY L, Instructor ln Applied Art. B.S., 1968, 
M. A, 1970, Iowa State. 
TOWN GEORGE R., Professor of Electrical Erunneerlng; 
Dean Emeritus of the College of Engineering. E.~, 1926, 
D. Engr., 1929, Rensselaer. 
TOWNSEND, CHARLES E., Instructor in Applied Art. 
B.F.A, 1948, M.F.A, 1950, Iowa. - -
TOWNSEND, CHARLES L, Professor of Electrical Engi-
neering. B.S., 1953, Oklahoma; M.S., 1957, Ph.D., 1963, 
Iowa State. 
TOWNSWICK PHYLLIS D., Instructor in Mathematics. 
B.S., 1962, I'ilu;ois State; M.A, 1966, Western Mlchiga'n. 
TRAHANOVSKY WALTER S., Associate Professor of Chemis~. B.S., !960, Franklin and Marshall; Ph.D., 1963, 
Massachusetts Institute of Technology. 
TRAYLOR. JOSEPH G., Assistant Professor of Physics; 
Associate Ph_yslcist, Ames Laboratory-USAEC. B.S., 1964, 
Asbury; Ph.D., 1971, Tennessee. 
TRENKLE, ALLEN H., Professor of Animal Science. B.S., 
1956, Nebraska; M.S., 1958, Ph.D., 1960, Iowa State. 
TRISKA, C.J. Professor of Electrical Engineering. B.~, 
1950, M.S., 19S6, Ph.D., 1961, Iowa State. 
TRIVEDI, ROBIT K., Associate Professor of Metallurgy; 
Metallurgist, Ames Laboratory-USAEC. B. Tech., 1960, 
Indian Institute of TechnolQgy (India); MS., 1964, Ph.D., 
1966, Carnegie InsUtute of Technology. 
TROEB FREDERICK R., Associate Professor of Agronomy. 
B.S., 19ln, MS., 1952, Idaho; Ph.D., 1963, Cornell 
TSAI, FRANK Y., Assistant Professor of Engineering Mech-
anics. B.S., 1955, National Taiwan; M.S"', 1960, Ph.D., 
1968, Minnesota. 
TSAI, YU-MIN, Associate Professor of Engineering Mech-
anics. Diploma, 1957, Taipei Institute of Technology (Tal-
wan); SC.M, 1962, Tennessee; Sc.M., 1964, Ph.Il, 1967, 
Brown. 
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TSAO GEORGE T. Professor of Chemical Erudneertrur. B.~~ i953, Natlonlil Taiwan; M.S., 1956, Flortaa; Pb.II, 
19w, Michigan. 
TSCHETTER, MELVIN J., Asslstant Che~ Ames Lab-
oratory-USAEC. B.A, 1954, Augustana (Sioux Falls). 
TURNAGE, THOMAS W., Professor of P~chology and 
Head of the Department. B.A, 1958, Ph.D., 1962; Cali-
fornia (Berkeley). 
1WYFORD, CHARLES W., Instructor 1n Engllsb. BA, -
1969, Wake Forest; M.S.Ed., 1970, Indiana. 
ULMER. MARTIN J., Professor of Zoology and Entomol· 
ogy; Associate Dean, Graduate College. B.S., 1942, MS., 
19-43, Ph.D., 1950, Michigan. 
ULRICHSON DEAN L, Assistant Professor of Chemical Engineer!~ Assistant Professor of Comp~ter Science. B.S., 
196'2, Nebraska; M.S., 1963, llilnois; Ph.D., 1970, Iowa 
State. 
UNDERHILL. WILLIAM R. Professor of ~eech and Chair-
man of the De_partment.. AB., 1946, Manchester; MA, 
1947, Ph.D., 1955, Northwestern. 
URBANOWICZiVICI'OR, Instructor In English. A B., 1964, 
Fairfield; M. A, 966, Marquette. 
V AITBESWARAN RAMAKRISHNA, Instructor In Econom· 
ic& B. A, 1955, M.A, 1957, Osmanla (India). 
VALDES BERARDO J. Instructor ln ForeiBJ! L~age& 
M.A, 19G8, Roosevelt; Pb.D., 1960, Havana (Cuba): 
VALFELLS, AGUST, Associate Professor of Nuclear Engl· 
neerlng. B. Eng., 1957, McGill; S.M., 1959t.,..Massachusetts 
Institute of Technology; M.S., 1960, Ph.u., 1962, Iowa 
State. 
VALLIER, FRED J., Assistant Professor of Speech. B. A, 
1959, M.A, 1961, University of the Paclflc. 
VAN AUKEN SUSAN L Instructor In Child Devetqp. 
ment. B.S., 1007, Iowa State; MA, 1971, Michigan State. 
V ANC~1 BENJAMIN F., Associate Professor of Horticulture. B.S. , 1 t~~~8, MlssourL 
V ANDERBOLM, DALE R, Assistant Professor of ~­
cultural E!l~Jl!leering. B.S., 1962, MS., 1969, Iowa State; 
Ph. D., 1972, Colorado State. 
VAN DE VOORDE, PHILIP & , Assistant Professor; Head, 
Government Documents Department, Library. B.A, 1958, 
Bethelj B.D.l\4'1~~61, Central Baptist TheologiCal Seminary; 
M A, 1966, esota. 
VAN DE WETERING BYLKE Associate Professor of Eco-
nomics. B.Sc., 1959, MA, 19G1, McGill (Canada); Ph.D., 
1964, Iowa State. 
VAN EE, GARY R., Instructor In Agricultural Engineering. 
B.S., 1970, Iowa State. 
VAN roSSEN, LARRY D., Assoclate Professor of ~· 
cultural Engineering. B.S., 1957, M Voc.Ed., 1963, Iowa 
State. 
VAN GELDER, GARY A, Associate Professor of Vet-
erinary Pathology, Veterinary Medical Di~stlc Lab-
oratory and Biomedical Engineering. D.V.M. , 1965, M.S., 
1967, Ph.D., 1969, Iowa State. 
VAN ITENJ. HELGA, Instructor 1n Foreign Languages. 
B. A, 1958, uubuque. 
VAN ITEN RICHARD J., Professor of Plilloso~ and 
Chairman ~/ the Department.. B. A, 1957, Dubuque; M.A, 
1961, Ph.D., 1964, Iowa. 
VAN METER, DELMAR B., Assistant Professor of Mech· 
anical En~eerlng. B.S. (AE.), 1954, B.S. (M.E.), 1957, 
M.S., 1958, MissoUri. 
VAN METER, WILLIAM G., Associate Professor of Vet--
erinary Physiology and Pharinacology. A B., 1955, Knox; 
B.S., 1963,l>rake; Ph.D., 1970, Loyola (Chicago). 
VARGO, ALEXANDRA, Instructor In Zoology and Ento-
mology. M.S., 1972, Iowa State. 
VARNUM BETI'Y LOU Assoclate; PubUc Affairs Coor-
dlnator..t. WOI-TV. B.A, 1953, Wlaconsln; B.S., 1954, Wfe. 
consin t;tate (Plattevllle). 
VAUGHAN, BARRY C.t ~ssistant Professor of Aa'onomy; 
Assistant Professor of MeteorolQgy; Asaoclate, 'lnsUtute 
for Atomic Research. B.S., 1955, FlOrida State; M.S., 1968, 
Iowa State. 
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VAUGHN, RICHARD C., Professor of Industrial ED.Jd-
neertng. B.A, 1948. Mlchlgan State; MLE., 1955, Tolecfo. 
VENGRIS. VIRGINIA. Instructor in Foreign Languages. 
B. A, 1968, Roosevelt; M.A, 1971, Pennsylv8.nla. 
VERHOEVEN JOHN D., Professor Metallurgy· Senior 
Metallurg!st, Auies Laboratory-USAEC. B.S., 19S7, MS., 
1959, Pb::D., 1963, Mlchlgan. 
VERKADE, JOHN q.1 Professor of Chemistry. B.S., 1956, Ph.D., 1960, Illlnols; M.A., 1957, Harvard 
VERSER, CAROL J., Instructor in Engllsh. B.A, 1967, 
WWlam and Mary; M.A., 1969, Old Dom.1Ii1on. 
VETI'ER RICHARD L., Associate Professor of Animal 
Science. B.s., 1953, MS., 1957, lll1nols; Ph.D., 1960, Wis-
consin. 
VILES. JOSEPH M.J. Assistant Professor of Zoology. B.A., 
1965, Rlce; MS., 19u8, Ph.D., 1969, Tulane. 
VINOGRADEt ANN1Instructorin Forel.rn Languages. M.A., 1944, Wlsconsm; M.A., 1968, New York University. 
VINOGRADE BERNARD, Professor of Mathematics. B.S., 
1937, City College (CUNY); MA, 1940, Ph.D., 1942, 
Michigan. 
VOELKER, DONALD E., Professor of Animal Science; 
Professor of Dairy Science. B.S., 1943, MS., 1950, Iowa 
State. 
VOIGT, ADOLF F., Professor of Chemlstzy; Assistant Direc-
tor and Reactor Division Chief Ames Laboratory- USAEC. 
B.A, 1935, Pomona; M.A, 1936, Claremont; Ph.D., 1941, 
Michigan. 
VOLKER. ROGER P., Associate Professor of Education. 
B.S., 1956, M.S., 1963, Ph.D., 1970, Iowa State. 
VOLZ, E. C., Professor of Horticulture. B.S., 1914, Michigan 
State; M.S., 1918, Cornell 
VONDRA.t CARL F~- Professor of Geology. B.S., 1956, 
MS., 195o, Ph.D., 19~, Nebraska. 
VONDRAN, RAYMOND F., Instructor in Library; Hu-
manities Bibllographer. A B., 1968, Seton Hall; M.A., 1971, 
M.A. 1972, Wisconsin. 
VON GRABOW RICHARD K, Assistant Professor of Music. B.~1 1955, M.A, 1958, Ball State; D.MA., 1972, Southern Cawomla. 
VON WITHCHJ.BARBARA. Assistant Professor In Foreign 
Languages. B.a, 1958, M.S., 1961, Ph.D., 1972, Iowa 
State; M.A., 1970, Middlebury. 
VOORHEES. ROY D., Assistant Professor of Industrial 
Admlnlatratlon. B.S., 1948. Georgetown; M B. A , 1970, 
George Washington. 
VOSS. REGIS D..t Professor of Agronomy. B.S., 1952, MS., 
1960, Ph.D., 196~ Iowa State. 
VYVERBERG, CONNYE LOU Instructor, Home Economics 
Administration. B.S., 1970, M.S:, 1972, Iowa State. 
VYVERBERG, DAVID R., Associate, Media Graphics Cen-
ter. B.S., 1970, Iowa State. 
WAGGONER. DAVID W., Assistant Professor of Speech; 
Director of Theatre. B.A, 1962, M.A., 1964, In<llana. 
WAGNER, WILLIAM C., Associate Professor of Veterinary 
~sloloiQ' and Pharmacology, Veterln~ Medical Research 
Instltut& D.V.M., 1956, Ph.D., 1968. Cornell 
WALKER, ALBERT L., Professor of English. B.A, 1929, 
Park; M.An 1930, Ph.D., 1936, Iowa. 
WALKEit. HOMER w. Professor of Food Technology. B.S.~-1951, Pennsylv.i.iila State; M.S., 1953, Ph.D., 1955, 
Wisconsin. 
WALKER, RICHARD W., Instructor In Zoology and En-
tomology. B.A., 1958, Iowa; B.S., 1965, M.S., 1969, Ph.D., 
1972, Iowa State. 
WALKUPd JOSEPH It, Professor of Industrial ED.Jdneerlng 
and Hea of the Department. AB., B.M.E., Uf32, LE., 
1941, Ohio State. 
WALLACE, JAMES J., Profe880rofEconomlc& B.S., 1916, 
Iowa State. 
WALLER. JOHN B., Associate, Zoology and Entomology. 
B. Sc., 1958. London (England). 
WALLIN'-JACK R., Professor of Flant Pathology. B.S., 
1939. Pb.u., 1944, Iowa State. 
WALLIZE, JOHN A., JR., Instructor; Assoclate Editor, 
~perattve Extension Service. B.A, 1950, Denver, M.S., 
1968, Colorado State. 
WALSH, THOMAS E., Assistant Professor of Institution 
Management; Assistant Director of Residence. B.S., 1953 
M. A, 1962, Michlgan State. ' 
WANDLING, DONALD E.i Assistant Professor of Mech-
anical Engineering. B.S., 964, .M.S., 1967, Iowa State. 
WARD, IRA J., Assistant Professor of Civil Engineering (Construction Engineering). B.S., 1950, U.S.,Mllltary Acad-
emy; MS., 1955, lowa State. 
WARMAN, BARBARA JARVIS. Instructor, Home Eco-
nomics Adminlstratton. B.S., 1949, West Virglnla. 
WARMAN, ROY E., Professor of Psychology; Director, 
Student Counseling Service. AB., 1949, West Virglnla; 
MA, 1950, Ph.D., 1958, Ohio State. 
WARME..z LOIS NUEHRING, Instructor ln Applied Art. 
B.S., 19t>8, Iowa State. 
WARNER, CAROL M., Instructor in Biochemi!JU'y. B.A., 
1966, Queens; Ph.D., 1970, University of Callfonlla, Los 
Angeles. r 
WARNER. DONALD R. Associate Professor of Animal 
Science. B.S., 1942, M.S., 1949, Missouri; Ph.D., 1960, 
Iowa State. 
WARNER. JAMES L 1 Assistant Professor; Assistant Direc-tor, lnformation Servtce. A B., 1948, Michigan. 
WARNER, PHILIP M., Instructor in Chemls~. B. A, 1966, 
Columbia; Ph.D., 1970, California, Los Angeles. 
WARNING, MARGARET C., Professor of Textiles and 
Clothing and Head of the Departim~nt; Professor of So-
ciology. B.A., 1936, Morningside; B.S., 1944, M.A., 1945, 
Waslifugton; Ph.D., 1956, Michigan State. 
WARREN DENNIS MICHAEL, Instructor of Anthropolo~. 
B.A., 19M, Stanford; Ph.D., Candidacy, 1969, Ph.D., Pena-
lng, Indiana. 
WARREN, RICHARD D., Professor of Soclology; Professor 
of Statistics. B.S., 1952, MS., 1960, Ph. D., 1965, Iowa 
State. 
WASS, WALLACE M., Professor of Veterinary Clinlcal 
Sciences and Head of the Department. D. V. M, 1953, Ph. D., 
1961, Minnesota. 
WATKINS. BURTON K, Associate Professor of Industrial 
Engineering and Engineering Extension. B. S., 1950, M. S., 
1969, Iowa State. 
WATSON, CLAIR B., Professor of Applied Art and Head 
of the Department. B.F.A., 1935, Nebraska; M.F.A., 1946, 
Colorado. 
WATSON, ROBERT C., USN, Instructor in Naval Science. 
B.S., 1960, Atlantic Christian. 
WEAVER, JAMES F., AssoCiate Professor of Speech. B. A, 
1963, North Texas State; M.S., 1964, Syracuse; Ph.D., 
1969, Michigan State. 
WEBB, JOHN R. J.. Associate Professor of Agi'9nomy. B.S., 
1940, MS., 194~, West Vlrglnla; Ph.D., 1953, Purdue. 
WEBER, DALE W., Instructor In Farm Operation. B.S., 
1952, M.S., 1970, Iowa State. 
WEBER. MARILYN J., Instructor in Element~ Education. 
B.A., 1960, Iowa Wesleyan; M.E., 1968, S8m Houston 
State. 
WEBER. THOMAS A. bAssoclate Professor of Physics. 
B.S., 1956, De Paul; Ph. . , 1961, Notre Dame. 
WEB. BERJ. W. WAYNE, Instructor in Industrlal Education. 
S., 19t>8, MS.. 1970, Iowa State. 
WEBSTER, HENRY R Professor of Forestry and Head 
of the Department. B.~ 1952, State University of New 
York (Syracuse); MF., 1::156, Ph.D., 1960. Michigan. 
WECHSLER, LORRAIN~, Instructor ln Journalism and 
Mass Communication. B.A., 1946, Hunter; MS.,1947.M.A, 
1952, Columbia. 
WECHSLER. MONROE S., Professor of Metallurgy and 
Chal.rman of the Q_~~ent; Chief, Metallurgy DIVision, 
Ames Laboratory-USAEC. B.8._z ~944, City College ofNew 
York; A.M., 1950, Ph.D., 1953, \.iOlumbla. 
WEDIN, CAROL S. Instructor ln Family Environment. 
B.S., 1969, MS., 197i, Iowa State. 
WEM.S.DIN, WALTER E.z Professor of Agronomy. B.S., 1950, 
, 1951, Ph.D., 19o3, Wisconsin. 
WEB.S.IGLE.&. JACK 1..1 Associate Professor of Horticulture. 
S 
, 19o0, M.S., 1954, Purdue; Ph.D., 1956, Michlgan 
tate. 
WEISS, EDWARD W., Associate; Producer, WOI-TV. B.S., 
1948, M.S., 1949, Columbia College. 
WEISS, HARRY J., Professor of Engineering Mechanics 
and Head of the De_partment; Professor of Mathematics. 
B.S., 1947, M.S., 1949, D.Sc., 1951, Carnegie Institute 
of Technology. 
WELLER, MILTON W., Professor of Zoology and Ento-
mology; Professor ln Charge of Fisheries and WUdllfe Bio-
logy. A.B., 1951. M.A., 1954, Ph.D .• 1956. Missouri. 
WELSHONS. WILLIAM J., Professor of Genetics and Head 
of the Department. A B., 1949, M A., 1952, Ph. D., 1954, 
California. 
WELTHA, DAVID A, Asslstant Professor of Famlly En-
vironment. B.A.J.. 1954, St. Olaf; M.A., 1957, Northern 
Iowa; Ph.D., 196~. Iowa State. 
WENDELL, DENNIS C., Instructor; Cataloger, Library. 
B.S., 1967, Iowa State; M.A., 1969, Iowa. 
WENIG, ROBERT E., Assistant Professor of Industrial 
Education. B.~t 1957, MEd., 1960, Bowllng Green State; 
Ph. D .• 1970, Omo State. 
WESSEL ROBERT I., Associate Professor of Polltlcal Sci-
ence. B.S., 1963, M.S., 1961, Iowa State; Ph.D., 1969, 
Minnesota. 
WEST, THOMAS F., Assoclate; Assistant Engineering Su-
pervisor, WOI-TV. 
WHEELOCK, THOMAS D., Professor of Chemical Engi-
neering. B.S., 1949, Ph.D., 1968, Iowa State. 
WHETSTONE, ESTHER L, Assoclate Professor; Assistant 
State Leader, 4-H and Youth Programs, Cooperative Ex-
tension Service. B.S., 1932, MS., 1945, Iowa State. 
WHITAKER, FAYE P. Jw. Instructor in English. A B., 1963, 
Lakeland; M.A., 1966, western Michigan. 
WHITAKER. JAMES w., Associate Professor of History. 
B. A., 1960, Oberlln; MS., 1962, Ph.D., 1966, WlsconslD. 
WHITEJ.. BERNARD J., Assistant Professor of Biochemistry. 
B.S., 1t~58, Portland; M.A, 1961, Ph.D., 1963, Oregon. 
WHITE, GARY C Associate Professor of Music. B.ME., 
1959, B.M, 1961, MM., 1964, Kansas; Ph.D., 1969, Mich-
igan State. 
WHITEFORD, MICHAEL B., Assistant Professor of So-
ciology and Anthro~l9gy. B. A, 1967, Beloit College; M.A., 
1970~ Ph.D., 1972, Callfornla (Berkeley). 
WHITLOCK, HAROLD 8., Col., USA, Professor of MU-
ltary Science and Head of the Department. B.S., 1948, 
University of Alabama; M.B.A., 1962, Syracuse. 
WHITING, LARRY R, Associate; Editor, Center for Agri-
cultural and Rural Development. B.S., 1962, Iowa State. 
WHITMER. JOHN M., JR., Assistant Professor of Polltlcal 
Science. B.A., 1957, Wisconsin; MA, 1959, Iowa. 
WHITMORE, RAY E., AssoclateJ..Anlmal Science; Associate, 
Dairy Science. B.S., 1958,Iowa ~tate. 
WICKERSHAM THOMAS W., Associate Professor of Ani-
mal Science. B.S., 1941, MS., 1954,Iowa State. 
WIENER. MERLE 0., Assoclate Professor of Education. 
B.S., 1938, Northern Iowa; MS., 1950, Iowa State. 
WIGGINS, CHARLES W., Associate Professor of Polltlcal 
Science. B.A., 1959, Iowa; M.A., 1963, Ph.D., 1964, Wash-
Ington (St. Louis) 
WIJTING, JAN P., Assistant Professor of Psychology. B. A., 
1966, Bradley; Ph.D., 1970, Bowllng Green. 
WILCOX. LESLIE D., Assistant Professor of Sociolon. 
B.A., 1958, Seattle Pacific; MS., 1965, Ph.D., 1968, COl-
orado State. 
WILDER. DAVID B., Professor of Ceramic Enginee~ 
and Head of the Department· Division Chief, Ames La~ 
oratory-USAEC. B.S., 1951, MS., 1952, Ph.D., 1958, Iowa 
State. 
WILDMAN, RUTH B., Associate Professor of Botany. A. B., 
1946, Mount Holyoke; M.S., 1947, llilnols; Ph.D., 1969, 
Iowa State. 
WILDMAN, WILLIAM C., Professor of Chemistry. A.B., 
1943, DePauw; M.S., 1947, Ph.D., 1949, Illlnols. 
\VILBELM, HARLEY A, Professor Emeritus of Chemistry; 
Professor Emeritus of Metallurgy; Principal Scientist, Ames 
Laboratory-USAEC. A. B., 1923, LL D. ,1961, Drake; Ph. D., 
1931, Iowa State. 
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WILLETI', RICHARD M., Assoclate Professor of Electrical 
Engineering. B. A, 1951, Iowa; M.S., 1956, Ph. D., 1966, 
Iowa State. 
WILLHAM, RICHARD I., Professor of Anlmal Science. 
B.S., 1954, Oklahoma State; M.S., 1955, Ph.D., 1960, Iowa 
State. ' 
WILLIAMS. DALE B., Associate Professor: Aasoclate 
Editor, Radio-TeleVision, Cooperative Exten;lon Service. 
B.S., 1939, Iowa State. 
WILLIAMS. DANIEL E., Assistant to Division Chief and 
Associate Metallur~t, Ames Laboratoxy-:- USAEC; As-
sistant to Chairman, Metallurgy. B.S., 1953,MlasourlValley; 
M.S., 1961, Iowa State. 
WILLIAMS. ELSIE K., Assistant Professor of Textiles and 
Clothing. B.S., 1943, Kirksvllle State Teachers; M.S., 1953, 
Iowa State. ' 
WILLIAMS. FRED D., Assoclate Professor of Bacteriology. 
B.A., 1960, MS., 1962, Ph.D., 1964, Rutgers. 
WILLIAMS, JOSEPH E., Instructor ln Economics. B.S., 
1965, MS., 1967, New Mexico State. 
WILLIAMS. STANLEY A, Associate Professor of Physics; 
Physicist, AmesLaboratory-USAEC. A.B.,1954,Nebraaka 
Wesleyan; Ph.D., 1962, Rensselaer. 
WILSON, GEORGE P., JR, Professor of Speech; Professor 
ln Charge of Telecommunlcatlve Arts. A B. 1939, Gull-
ford; MA, 1941, North Carollna; Ph.D., 195'8. Columbia. 
WILSON, RICHARD A, Associate; Manger FUm Library, 
Media Resources Center. B.S., 1960, MS., 1968, Iowa 
State. 
WILSON, RICHARD G., Assistant Professor of Archltec· 
ture. B.A, 1963, Colorado; M.A., 1968, Ph.D., 1972, Mlch· 
lgan. 
WILT, ALAN F., Assistant Professor of History. B.A, 
1959, DePauw; M.A., 1960, Ph.D., 1969, Michigan. 
WINAKOR, GEITEL, Professor of Textlles and Clothing. 
AB., 1950, Dllnols; MS., 1951, Drexel; Ph.D., 1960, Iowa 
State. 
WINDSOR. ELIZABETH A, Assoclate Professor; Head, 
Reference Q_epartment, Library. A. B., 1931, B.S., 1932, 
M. S., 1938, Dllnois. 
WING, LARRY D., Assoclate Professor of Zoology and 
Entomology. B.S., 1958, MS., 1963, Ph. D., 1970,- Idaho. 
WINGE, ROYCE K., Assistant Chemist, Ames Laboratory-
USAEC. B.S., 1959, North Dakota State; MS., 1964, Iowa 
State. 
WINTERBOER, RONALD D., Instructor ln Economics. 
B.S., 1969, MS., 1971, Iowa State. 
WISHART DONALD J., Instructor· Assistant Edt tor Co-
operative Ei'tension Service. B.S., i962, MS., 1969, iowa 
State. 
WISNER. ROBERT N., Assistant Professor of Economics. 
B.S., 1962, M.S., 1964, Michigan State; Ph.D., 1967, Ten· 
nessee. 
WORN, FRED K., Assistant Professor of Physics; Assoclate 
Physicist, Ames Laboratory-USAEC. B. S., 1962, Louisiana 
State; MS., 1964, Ph.D., 1967, Indiana. 
WQLANSKY WILLIAM D. Professor In Charge of lndus-
trlBl Education. B.S.J. 195k, EdD., 1968, Wayne State; 
M.A., 1962, San Jose ~tate. 
WOLINS, LEROY Professor of Psychology· Professor of 
Statistics. B.A1 1S51, MA, 1953, Ph.D., 19S6, Qhlo State. 
WOOD,JACK L., Assistant Professor of Engineering Mech-
anics; Assistant Professor of Biomedical EnJdneerlng. B.S., 
1961, M.S .• 1964. Minnesota; Ph.D., 1969, Michigan. 
WOOD SHIRLEY J., Assistant Professor of ~slcal Edu· 
cation fur Women. B.S., 1967, M.S., 1959, Indiana; Ph.D., 
1971, Dllnols. 
WOOLLEY, DONALD G., Professor of Agronomy. RS., 
1951, M.S., 1956, Utah State; Ph.D., 1969, Iowa State. 
WREN, CHERYL A, Instructor ln Physical Education Cor 
Women. B.S., 1966, Ohio State; M.S., 1969, Eastem Michi-
gan. 
WRIGHT, CHARLES T., JR., Asalstant Professor of Com-
J!Uter Science; Senior Systems Analy:et, Mathematlca and 
Computer Science Dlvlslon, Ames Laboratonr-USAEC. 
B.A, 1983, M.A., 1964, Southam Dllnols; Ph.D., 1970, 
Iowa State. 
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WRIOII'F1 DELORIS R, Instructor ln EconomiC& B.S., 1969, OKJahoma State. 
WRIGHTiEARL 0., Associate Professor of Food Technology. 
B.S., 194 , Wisconsin State; M.S., 1953, Wisconsin. 
WRIGHT t. !ftED M., Professor of MathematiC& B. A, 1944, 
Denison; M.S, 1949, Ph.D., 1953, Northwestern. 
WRIGHT, RICHARD R, Assistant Professor of Engllsb. 
B.A, 1955, Mllllkln; M.A, 1956, Southern Illlnois. 
WRIGHT, WALLACE Professor Emeritus of Economics. 
AB., 1919, Dartmouth; M.A, 1924, Ph.D., 1930, Stanford. 
WUNDER. WILLIAM w., Assistant Professor of Animal 
Sclence. U.S, 1958, Iowa State; M.S., 1964, Ph.D., 1967, 
Michigan State. 
YARBROUGH,J. PAUL, Assistant Professor of Journalism 
and Mass Communication. B.S., 1960, Georgia; MS., 1966, 
Ph.D., 1968, Iowa State. 
YARGER. DOUGLAS N., Associate Professor of Cllmatol-
ogy; Associate Professor of Meteorology; Associate, Institute 
for Atomic Research. B.S., 1959, Iowa State; MS., 1962, 
Ph. D., 1967, Arizona. 
YATES. NORRIS W. Professor of English. B.A, 1946, 
Oregon; MA, 1947, 'wisconsin; Ph.D., 1953, New York. 
YATES. STANLEY M., Associate Professor; Head Special 
Collections Department, Llbr~. B. A, 1950, Ohlo(Athens); 
MA, 1952, Pl:i.D., 1961, M.LS., 1962, Dlinols. 
YEARNS. MARY H., Instructor ln Family Evlronment. 
B.S., 1963, M.S., 1972, Iowa State. 
YEP, BENJAMIN H., Assistant Professor of Sociology. 
B. A, 1957, Ohio Wesleyan; M.A, 1960, Ph.D., 1970, Mich-
Igan State. 
YEP, JACQUELYN A. Assistant Professor of Textlles 
and Clothing. B.S., 19S8, New York State (Plattsburgh); 
M.A, 1969, Michigan State. 
YEUNG, EDWARDS., Instructor ln Chemistry· Assistant 
ChemistJ.. Ames Laboratory- USAEC. A B., 1 9'68, Cornell; 
Ph.D., 1~:~72, California (Berkeley). 
YODER, MARGARET K., Associate Professor- Associate 
State Leader, Home Economics Programs, Cooperative 
Extension Service. B.S., 1940, McPiierson; M S, 1946, 
Iowa State. 
YOESTINO, DEAN R., Associate Professor of Sociology; 
Associate Professor of Forestry. B.S., 1961, M.S., 1963, 
Ohio State; Ph.D., 1967, WisconSin. 
YOUNG, BING-LIN, Assistant Professor of Physics. B.S., 
1959, National Taiwan (China); Ph.D., 1966, Minnesota. 
YOUNG" DONALD F., Professor of Engineering Mechanics. 
B.S., 19o1, MS., 1952, Ph.D., 1956, Iowa State. 
YOUNG, EDMUND R, IIL1 A,sslstant Professot of Archi-tecture. B. Arch., 1949, M.IU'Cll. , 1962, Oklahoma State. 
YOUNG, JAMES C., Associate Professor of Civil Engineer-
in~ B.S., 1963, M.S., 1964, New Mexico State; t'b.D., 
1968, Stanford. 
YOUNG, JERRY W., Associate Professor ofAnlmalSclence· 
Associate Professor of Dairy Science; Associate Professo; 
of Blochemi$y. B.S., 1957, Berry; MS., 1959, Ph.D., 
1963, North Carollna State. 
YOUNG, J. LEON, Associate ln Agronomy. B.S., 1970 ~uA~L ' 
YOUNGr.. LINDA ~ t.. Instructor ln English. B.S., 1966, 
M.A, 19·10, Central Michigan. 
YOUNGBERG, L GARTH, Assistant Professor of Political 
Science; Assistant Professor of Education. B.S., 1962, M. A 
1966, Western Dllnois; Ph.D., 1971, Dllnols. ' 
YVIRICU, JORGE, Instructor ln Foreign Languages. rl. B. A, 
1966, M.A., 1969, St. John's. 
ZAFFARANO, DANIEL J., Vice President for Research; 
Dean of the Graduate College; Professor of Physics; Dis-
tinguished Professor ln Sciences and Humanities. B.S., 
1939, Case; MS., 1948, Ph.D., 1949, Indiana. 
~~~!ft,y J~g~·(L~:j~~M ~.~~oiS,afn~~ A, 1959, 
ZARING PHILIP B., Assistant Professor of History. B. A, 
1955, Indiana; M.A, 1959, Ph.D., 1966, Yale. 
ZBARACKI, RICHARD J., Associate Professor of Engllsh; 
Associate Professor of Education. B.A., 1953, St. Thomas; 
M.A, 1954, Northwestern; Ph.D., 1970, Nebraska. 
ZEGARRA, JOSE ~ 1 Instructor in Economics. B.S., 1967, San Marcos (Peru); M.S., 1972, Iowa State. 
ZIMMERMAN, DEAN R, Associate Professor of Animal 
Science. B.S., 1954, Ph.D., 1960, Iowa State. 
ZIMMERMAN, KAREN W., Assistant Professor of Home 
Economics Education. B.S., 1964, M.S., 1968, Ph.D., 1970, 
Iowa State. 
ZIMMERMANN, WILLIAM J., Professor of Veterinary Pa-
thology, Veterinary Medical Research Institute. B.S., 1947, 
Mankato State Teachers; MS., 1952, Ph.D., 1955, Iowa 
State. 
ZINGG, ROY J. , Associate Professor of Electrical Engi-
neering; Associate Professor of Computer Science. B. S., 
1958, M.S., 1961, Ph.D., 1968, Iowa State. 
ZMOLEK, WILLIAM G., Professor of Animal Science. B.S., 
1944, M.S., 1951, Iowa State. 
ZOBER, MARTIN, Professor of Industrial Administration. 
B.A., 1940, M.Lltt., 1943, Ph.D., 1950, Pittsburgh. 
ZUURING, HANS R., Associate In Statistics. B.Sc.F.,1966, 
Toronto (Canada). 
ZVSKIND, GEORGE, Professor of Statistics. B.Sc., 1953, 
McGill (Canada); M.A., 1954, Toronto (Canada); Ph.D., 
1958, Iowa State. 
ZVTOWSKI, DONALD G. Professor of Psychology· As· 
slstant Directol'.t Student Counsell_!lg Service. A B., i 952, 
Harris; M.S., 1~57, EdD., 1965, Washington (St. Louis). 
University Extension Field Operations 
Cedar Rapids Area 
Russell Swenson, Area Extension Director 
Gerald W. Gogan, Extension Crop Production 
Specialist; David H. Hammond, Extension Resource 
Development Specialist; Eldon J . Hans, Extension 
Livestock Production Specialist; Norril A. Rogness, 
Indus~al Specialist, CIRAS; Charlotte S. Young, 
Extens1on Consumer and Management Specialist. 
Benton County, Vinton 
William R. Meigs, Director; a Elizabeth W. Har-
rison, Home Economist. 
Cedar County, Tipton 
Kenneth D. Muller, Director; aSherri A. Gahring, 
Home Economist. 
Iowa County, Marengo 
Raymond L. McKean, Director; acharlotte I. 
Smith, Home Economist. 
Johmon County, Iowa City 
Dale G. Shires, Director; aMartha B. Passmore, 
Home Economist; Larry P. Audlehelm, 4-H and 
Youth Leader. 
Jones County, Anamosa 
joe E. Legg, Director; avarlyn D. Fink, 4-H 
and Youth Leader. 
Linn County, Cedar Rapids 
Richard T. Freeman, Director; 0 Cynthia A. Clos-
sen, Home Economist; Susan H. Uthofft Home Econ-
aHas multi-county responsibility 
omist; Thomas K. McCormick, 4-H and Youth 
Leader; Keith Westercamp, 4-H and Youth Leader. 
Washington County, Washington 
James R. Frier, Director; Julia A. Gamon, 4-H 
and Youth Leader. 
Council Bluffs Area 
Robert B. Hegland, Area Extension Director 
R. Lynn Benson, Extension 4-H andY outh Leader; 
James A Cook, Extension Horticulture Specialist; 
Donald Lusch, Extension 4-H and Youth Leader; 
Errol D. Petersen, Extension Farm Management 
Specialist; Jay A. West, Extension Crop Production 
Specialist; Doyle R. Wolverton, Extension Livestock 
Production Specialist; Enid W. Wortman, Extension 
Consumer and Management Specialist. 
Audubon County, Audubon 
David C. Fensek, Director. 
Cass County, Atlantic 
A. Daniel Merrick, Director; •LaVon M. Eblen, 
Home Economist; Mary E. Henningsen, 4-H and 
Youth Leader. 
Fremont County, Sidney 
Richard M. McClure, Director. 
Harrison County, Logan 
Gary G. Guge, Director. 
Mills County, Malvern 
LaVerne C. Obrecht, Director; 0 Barbara J. Buff-
ington, Home Economist. 
Montgomery County, Red Oak 
Stanley L. Dunn, Director. 
Page County, Clarinda 
Ronald C. Sanson, Director; aDorothy T. Keith, 
Home Economist. 
Pottawattamie County, East, Oakland 
Donald D. Baker, Director. 
Pottawattamie County, West, Council Bluffs 
J . Clifford Johnson, Director; a Ardyth M. Gill-
espie, Home Economist; Betty Piccolo, Home Econ-
omist; Ralph F. Manning, Jr., 4-H and Youth 
Leader; Sheila K. Settle, 4-H an_d Youth Leader. 
Shelby County, Harlan 
Davis W. Dickerson, Director; •carolyn A. Carl-
son, Home Economist. 
Creston Area 
James C Almquist, Area Extension Director 
William R. Baldwin, Extension 4-H and Youth 
Leader; Judith S. Carlson, Extension Human De-
velopment Specialist; Dwayne D. Dygert, Industrial 
Specialist, CIRAS; Stanley J. Murdock, Extension 
Crop Production Specialist; T. Raymond Powell, 
Extension Farm Management Specialist; Robert J. 
Ramsey, Extension Livestock Production Specialist; 
William F. Short, Jr., Extension 4-H and Youth 
Leader. 
Adair County, Greenfield 
Charles E. Allen, Director. 
Adams County, Coming 
James F. Kearns, Director. 
Clarke County, Osceola 
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William N. Sirowy, Director; 0 Lillian K. Price, 
Home Economist. 
Decatur County, Leon 
Ronald L. Benge, Director. 
Madison County, Wintenct 
Henry I. Stuchel, Jr., Director; 0 Linda j. Rohde, 
Home Economist. 
llioggold County, Mount Ayr 
J. Neil Chicken, Director; Richard j. Nanneman, 
Extension Associate, Manpower. 
Taylor County, Bedford 
°Catherine G. Ott, Home Economist. 
Union County, Creston 
Steve A. Evans, Director; 0 Dorothy E. Bartle-
son, Home Economist. 
Davenport Area 
Richard D. Munster, Area Extension Director 
Ronald D. Irvin, Extension Livestock Production 
Specialist; D. Elinore Klotz, Extension Human De-
velopment Specialist; Robert A. Lyon, Industrial 
Specialist, CIRAS; Dale C. Seebach, Extension Farm 
Management Specialist; Gene B. Vincent, Extension 
Crop Production Specialist. 
Clinton County, DeWitt 
Norman J. Goodwin, Director; Susan L. Merk-
ley, Home Economist; Jimmy W. Miller, 4· H and 
Youth Leader. 
Des Moines County, Burlington 
James C. Hodges, Director; Judith L. Freed, 
Home Economist; Patricia S. Steiner, 4-H and Youth 
Leader. 
Henry Cowtty, Mt. Pleasant 
Richard L. Thuma, Director, Mary H. Cullison, 
Home Economist, •Lester D. Schoffclman, 4-H and 
Youth Leader. 
Lee County, Donnellson 
Robert N. Dowling, Director. 
Louisa County, Wapello 
Gaylord D. Elliott, Director; 0 Emogene Y. Brown, 
Home Economist. 
Muscatine County, Muscatine 
Eugene Mathern, Director; 0 john F. Wanfalt, 
4-H and Youth Leader. 
Scott County, Davenport 
Donald P. Olson, Director, a Mabel W. Flint, 
Home Economist; Betty Lou Dcede, Home Economist; 
Bonnie Birkcr, Home Economist; Gary L. Swartz· 
cndrubcr, 4-H and Youth Leader; Wesley E. White· 
side, 4-H and Youth Leader. 
Des Moines Area. 
Thomas A Robb, Area Extension Director 
E. james Dunphy; Extension Crop Production 
Specialist; james Francis, Extension Resource Develop-
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ment Specialist; Donald M. Gee, Extension Fa_rm 
Management Specialist; Irma M. Hays, Extens10n 
Urban Home Economist; Douglas C. Henderson, 
Extension 4-H and Youth Leader: James Scha~, 
Industrial Specialist, CIRAS; Sue K. Stone, Ex-
tension Consumer and Management Specialist; Ellen 
R. Thomas, Extension Consumer and Management 
Specialist. 
Dallas County, Adel 
J. Dwight Brown, Director 
Guthrie County, Guthrie Center 
David R. May, Director; °Karen Gilbertson, 
Home Economist. 
Hardin County, Eldora 
james D. johnson, Director; acarol jane Gilbert, 
Home Economist. 
Jasper County, Newton 
jasper M. Risdal, Director; Beulah M. Gray, 
Home Economist; aDavid H. Wagner, 4-H and 
Youth Leader. 
Marshall County, Marshalltown 
Edward E. Neven, Director; 0 james L. Agnew, 
4-H and Youth Leader. 
Polk County, Des ·Moines 
Ober J. Anderson, Director; Alice E. (Betty) 
Smith, Home Economist; aMary K. Munson, 4-H 
and Youth Leader; Robert S. Jones, 4-H and Youth 
Leader. 
Poweshiek County, Montezuma 
Charles S. Wengert, Director; Kathryn S. Werner, 
Home Economist; aKeith A. Vincent, 4-H and Youth 
Leader. 
Story County, Nevada 
James R. Christy, Director. 
Warren County, Indianola 
Marvin L. Smart, Director; a Bertha Mae Kelly, 
Home Economist. 
Dubuque Area 
Glendon \V Kuiper, Area Extension Director 
L.j. Bodensteiner, Extension Farm Management 
Specialist; Charles D. Colvin, Extension Resource 
Development Specialist; Wayne P. Dietz, Extension 
Crop Production Specialist; Banks C. Doggett, Jr., 
Extension 4-H and Youth Leader; Wendell L. Ryder, 
Extension Livestock Production Specialist. 
Allamakee County, Waukon 
E. Lee Gruenhaupt, Director. 
Clayton County, Elkader 
James C. Hosch, Director; a Mary Jane Blum-
hagen, Home Economist. 
Delaware County, Manchester 
Robert E. Hall, Director. 
Dubuque County, Dubuque 
Gerald J. McGrane, Director; aBeverly A. Berna, 
Home Economist; Marilyn J. Olson, Home Economist; 
Eugene C. Zyzanski, 4-H and Youth Leader. 
Fayette County, Fayette 
Daniel J. Burkhart, Director; 0 Mary E. Cher-
nesky, Home Economist. 
Howard County, Cresco 
Robert D. Cole, Director; a Helen I. Perkins 
Home Economist. 
Jackson County, Maquoketa 
John E. Henderson, Director. 
Winneshiek County, Decorah 
• 
John J. Rodecap, Director; aRichard L. Horne, 
4-H and Youth Leader. 
Fort Dodge Area 
Lloyd M. Reid, Area Extension Director 
Clarence E. Babcock, Extension Crop Production 
Specialist; Lester K. Caldwell, Extension Livestock 
Production Specialist; Richard C. Gray, Extension 
Farm Management Specialist; Clarence E. Rice, Ex-
tension Resource Development Specialist. 
Boone County, Boone 
Glen B. Anderson, Director; uVirginia P. Bis-
hop, Home Economist; aDean M. King, 4-H and 
Youth Leader. 
Calhoun County, Rockwell City 
Director. 
Carroll County, Carroll 
Roland F. Lickteig, Director; a Bonnie R. Voss, 
Home Economist; Rhonda D. Notbohm, Home Econ-
omist, aw. Robert Millender, 4-H and YouthLeader. 
Greene County, Jefferson 
Galen R. DeValois, Director. 
Hamilton County, Webster City 
C. Lynn Habben, Director; aMae Belle Godown, 
Home Economist; 0 Norman L. Wonderlich, 4-H 
and Youth Leader. 
Humboldt County, Humboldt 
Norman W. Moklestad, Director; a Herbert L. 
Karcher, 4-H and Youth Leader. 
Pocahontas County, Pocahontas 
James Finch, Director; aMary Jo Thompson, 
Home Economist. 
Webster County, Fort Dodge 
Joseph E. Narigon, Director; Martha M. Jacob-
son, Home Economist; Bruce B. Wilde, 4-H and 
Youth Leader. 
Wright County, Clarion 
Robert F. Bernhardt, Director. 
Mason City Area 
George E. Boehnke, Area Extension Director 
Karl W. Griffith, Extension Livestock Production 
Specialist; Donald M. Hofstrand, Extension Manage-
ment Specialist, James W. Klemme, Industrial Spe-
cialist, CIRAS; Martin T. Poe, Jr., Extension Re-
source Development Specialist; Dale M. Studt, Ex-
tension Crop Production Specialist. 
Cerro Gordo County, Mason City 
Spencer G. Williams, Director; Phyllis H. Sey-
mour. Home Economist; Marcia M. McArthur. 4-H 
and Youth Leader; Ray 0. Oelkers, 4-H and Youth 
Leader; Mark Boden, 4-H and Youth Leader. 
Floyd County, Charles City 
Robert P. McCrackin, Director; a susan E. Caudill, 
Home Economist. 
Frank1in County, Hampton 
Alvin M. Andersen, Director; Beverly j. Merritt, 
4-H and Youth Leader. 
Hancock County, Garner 
Carl M. Little, Director; a Elsie Mae Van Wert, 
Home Economist; a Harold A 1 ohnsen, 4-H and 
Youth Leader. 
Mitchell County, Osage 
Edgar W. Dorow, Director; aMay johnson, 4-H 
and Youth Leader. 
Winnebago County, Thompson 
Richard W. Anderson, Director. 
Worth County, Northwood 
James W. Kuhlman, Director; a Florence F erden, 
Home Economist. 
Ottumwa Area 
William E. Linstrom, Area Extension Director 
james R. Ahrenholz, Extension Management Spe-
cialist; William D. Byers, Extension Resource De-
velopment Specialist; Harold L. Craig, Extension 
4-H and Youth Leader; Clifford I Iverson, Ex-
tension Livestock Production Specialist; 1 ohn W. 
Patterson, Extension 4-H and Youth Leader; Allan 
L. Seim, Extension Crop Production Specialist. 
Appanoose County, Centerville 
Russell H. Swanson, Director; a lnga 0. Eddy, 
Home Economist. 
Davis County, Bloomfield 
Roger Musselman, Director.; aEsther L. Hub-
bartt, Home Economist. 
Jefferson C~unty, Fairfield 
Stanley R. Stover, Director. 
Keokuk County, Sigourney 
Donald A. Shirk, Director; a Adelena S. Clark, 
Home Economist. 
Lucas County, Chariton 
1 oe D. Miller, Director. 
Mahaska County, Oskaloosa 
Donald P. Arendt, Director; a Mary j. Lyon, 
Home Economist. 
Marion County, Knoxville 
George F. Peisen, Director; '~~Ruth S. Archibald, 
Home Economist. 
Monroe County, Albia 
, Director. 
Van Buren County, Keosauqua 
Melvin L. Powers, Director; Sandra j. McLain, 
Home Economist. 
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Wapello County, Ottumwa 
Dale M. Uehling, Director; Mary A. Patterson, 
Home Economist. 
Wayne County, Corydon 
1 ohn C. Bode, Director 
Sioux City Area 
Roger D. Iverson, Area Extension Director 
D. Lew Leighton, Industrial Specialist, CIRAS; 
Earl D. Mobley, Extension Livestock Production 
Specialist; Kyle R. Peterson, 1 r., Extension Crop 
Production Specialist; Larry D. Trede, Extension Farm 
Management Specialist; Delmar Yoder, Extension Re-
source Development Specialist. 
Cherokee County, Cherokee 
Forrest j. Kohrt, Director; aTheda N. Scott, 
Home Economist; Vernon E. Rath, 4-H and Youth 
Leader. 
Crawford County, Denison 
Maclyn E. LaRue, Director; aNorma L Morgan, 
Home Economist; a clarence J. Kortman, 4-H !ind 
Youth Leader. 
Ida County, Ida Grove 
David L Hess man, Director; a Roger W. jensen, 
4-H and Youth Leader. 
Monona County, Onawa 
Larry D. DuVal, Director; Lettie B. Thrift, 
Home Economist. 
Plymouth County, LeMan 
Lyle R. Mackey, Director; 1 udith A Homan, 
4-H and Youth Leader. 
Sac County, Sac City 
Floyd Schnirring, Director; H. Elizabeth Block, 
Home Economist. 
Woodbury County, Sioux City 
Bruce \V. Marcue, Director; Mary M. Cable, 
Home Economist; Sharon M. \.Vedberg, Home Econ· 
omist; Ronald G. Karnatz, 4-H and Youth Leader; 
Kathleen F. Schmit, 4-H and Youth Leader. 
Spencer Area 
W. john Johnson, 1 r., Area Extension Director 
Dean L. Barnes, Extension Crop Production Spe· 
cialist· Louie 0. Hansen, Extension Resource De· velop~ent Specialist; Gene H. Rouse, Extension Live· 
stock Production Specialist; William 1. Turner, 
Extension Farm Management Specialist. 
Buena Vista, Storm Lake 
james D Nuss, Director; ajames A Holst, 4-H 
and Youth Leader. 
Clay County, Spencer 
R. Paul Trinkle, Director; aLola A. Robinson, 
Home Economist. 
Dickinson County, Spirit Lake 
james A. Yungclas, Jr., Director; aRichard N. 
I Iaack, 4-H and Youth Leader. 
Emmet County, Estherville 
Gene Rullestad, Director; a June C. Steinborn, 
Home Economist. 
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Kossuth County, Algona 
John J. Ley, Director; ~larion Battani, Extension 
Associate, Manpower. 
Lyon County, Rock Rapids 
Roger \. Baldwin, Director; "Eleanor L. Ladd, 
Home Economist. 
O'Brien County, Primghar 
Roger D. Hansen. Director; Ethel :'\. Oldaker. 
Home Econom1st. 
Osceola County, Sibley 
Dale R. Fisher, Director. 
Palo Alto County, Emmetsburg 
Harold H. Heykes. Director; a~largaret D. Pratt, 
Home Economist. 
Sioux County, Orange City 
~Iaurice E. Eldndge. Director; "Gary L Breden-
stemer, 4-H and Youth Leader. 
\Vaterloo Area 
-\lvin T. Goettsch, Area Extension Director 
Kay A. Connelly, Extension Crop Production 
Specialist; Clair E. Hein, Extension Resource De-
velopment Specialist; Philip P Hufferd. Extension 
Farm ~lanagement Specialist; James J. ~feno, Ex-
tension Livestock Production Specialist. 
Black Hawk County, Waterloo 
Naomi England, Home Economist; Steven C. 
Pedersen, 4-H and Youth Leader; Mark E. Boden, 
4-H and Youth Leader. 
Bremer County, Tripoli 
Larry E. Stoltenberg, Director; a sharon J. ~filler, 
4-H and Youth Leader. 
Buchanan County, Independence 
\Villiam R. Lotz, Director; Jeanette R. Beyer, 
Home Economist. 
Butler County, Allison 
Larry E. Loenser, Director. 
Chickasaw County, New Hampton 
Gerald K. Anderson, Director; a Marilyn M. Kirch-
ner, Home Economist. 
Grundy County, Grundy Center 
Everett D Halstead, Director; a Genevieve Craven, 
Home Economist; aHarold E. \Vagner, 4-H and 
Youth Leader. 
Tama County, Toledo 
G. Gress Rogers, Director; aLorine R. Matters, 
Home Economist; Karla Ann Henderson, 4-H and 
Youth Leader. 
Center for Industrial Research 
and Service 
Headquarters Staff 
Waldo Wegner, Director 
Lloyd E. Anderson, Industrial Specialist 
William R. Berkland, Assistant Extension Ednor. 
Cl RAS and Engineering Extension 
Robert B. Boyd, Industrial Specialist 
Donald I. McKeown, Technical Director, Professional 
Development Service Center 
Lynn D. Richardson, Industrial Specialist 
Edward 0. Sealine, Industrial Specialist 
Robert W. Shearer, Industrial Specialist 
Carmi N. Spicer, Industrial Specialist 
Blaine F. Vandeventer, Industrial Specialist 
John H. Wessman, Industrial Specialist 
Field Staff 
Creston and Council Bluffs Areas-Dwayne D. Dy-
gert, Industrial Specialist. 
Mason City and Waterloo Areas-James W. Klemme, 
Industrial Specialist. 
Spencer, Sioux City and Fort Dodge Areas-Donald 
L. Leighton, Industrial Specialist. 
Davenport and Ottumwa Areas- Robert A. Lyon, 
Industrial Specialist. 
Cedar Rapids and Dubuque Areas-Norril A. Rog-
ness, Industrial Specialist. 
Des Moines Area-James M. Schaaf, Industrial Spe-
cialist. 
Engineering Extension 
R. E. Patterson, Jr., Professor and Director 
William Berkland, Assistant. Extension Editor 
David M. Olson, Short Course Coordinator 
Pro/tssors: Boast, Camp, Cowles, Ekberg, Hempstead, 
Kleinschmidt, Murphy, Patterson, Smith, Townsend, 
Walkup. 
Associate Professors: Baker, Gould, Tamashunas, 
Watkins. 
Assistant Professors: Barta, Hendricks, Horton, Lamp, 
Love, McMechan, Pavlet. 
Instructors: Crow, Current, Dowell, Kerr, Millard, 
Mills, Murray, Nelson, Roger, Simpson, Sjobakken, 
Sweet, Theile. 
The University 
Iowa State University was one of the earliest 
institutions established in the movement to create 
an educational system uniquely suited to American 
democratic philosophy. 
It was chartered by the Iowa General Assembly 
in 1858. Four years later the national "people's 
college'' movement was underwritten by the Morrill 
Land-Grant Act. The act made federal lands avail-
able for sale to endow coll~es whose aim was to 
promote "lieeral and pr:acti~l education ... in the 
several pursuits and professions of life.'' 
Originally these colleges were primarily concerned 
with subjects relating to agricultural and industrial 
pursuits. Thus this institution was chartered as the 
"Iowa Agricultural College," and in 1896 was given 
the more inclusive name, "Iowa State College of 
Agriculture and Mechanic Arts." In those beginning 
years it established a national-and in many cases 
international-reputation in the areas of agriculture, 
veterinary medicine, home economics, and engineering. 
Adapting land-grant philosophy to the changing 
needs of the twentieth century, Iowa State has main-
tained its preeminence in these areas, but has 
br~dened a.nd strengthened its work in other areas, 
to the point that its largest enrollment now is in 
the sciences and humanities. 
Increasing numbers of students find in the broad-
based curriculum of Iowa State opportunities to 
specialize in excellent programs of science and tech-
nology, and to acquire a broad general background 
of education in the "liberal arts" tradition. 
The Development of the U Diversity 
Iowa was the first state to accept the terms 
of the Morrill Land-Grant Act. In March, 1863, 
the General Assembly awarded Iowa's· grant to the 
recently chartered institution at Ames. The school 
opened its doors to a preparatory class in the fall 
of 18{)8. Instruction at the college level began the 
following March. A class of 26 was graduated at the 
first commencement in 1872. In the 12 months end-
ing July 1, 1972, there were 3,992 baccalaureate or 
advanced degrees awarded, plus 111 certificates for 
special programs. 
Iowa State pioneered in the establishment of 
agricultural curricula, was the fU'St state institution 
to found a veterinary school, and helped move 
engineering from a small and narrow profession to 
its present key position in our industrialized society. 
The basic sciences were emphasized. Coeducational 
from its beginning, Iowa State took leadership in 
domestic economy (later to become home economics). 
Graduate -study was- offered almost as soon as 
classes began, and the fU'St graduate degree was 
conferred in 1877. Experimentation and research also 
started early, first in agriculture and shortly there-
after in home economics, engineering, science, and 
veterinary medicine. 
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Iowa State shared the conviction with other 
land-grant institutions that all people should have 
access to the ideas and knowledge of the campus. 
By 1870 it was holding educational institutes in 
various Iowa towns. In 1903 Iowa State set the 
pattern of county cooperative extension as it is con· 
ducted now throughout the United States. 
Iowa State's program became that of a university 
with special teaching responsibility in science and 
technology, an extension education program through-
out the state, ~nd extensive research interests to 
advance the frontiers of learning. 
Since 1959 it has been known as Iowa State 
University of Science and Technology. 
Accreditation, Sessions and Enrollment 
The University is fully accredited by the North 
Central Association of Colleges and Secondary 
Schools, The National Council for A~tation of 
Teacher Education, and is a member of the Associa-
tion of American Universities. 
Instruction is offered throughout the year, divided 
into 4 quarters of approximately 11 weeks each. 
Most undergraduates attend 3 quarters, September 
to June, but an increasing number are taking ad-
vantage of the summer program. 
In 1972 Iowa State had an enrollment of more 
than 19,000 and a faculty which numbered approxi-
mately 1 ,900. 
Research and 
Service Agencies 
Research is an important activity at Iowa State. 
Most faculty members engage in research punuits 
as well as teaching. Graduate students, and in some 
cases undergraduates, receive stimulation which comes 
from being a part of the never-ending search for 
new knowledge. Therefore new developments and 
new ideas pervade the campus. 
A year's operating budget for all research at 
the University is approximately $25 million, much 
of it from contracts or grants involving the federal 
government and industry. 
As part ci its total program the U Diversity also 
operates extension services, special laboratories, and 
institutes. 
An abbreviated description of the various research 
and service agencies and their administrative per· 
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sonnel is here presented. Additional information con-
cerning any of these organizations may be obtained 
from the offices located on the campus. 
Agriculture and Home Economics Experiment 
Station-Lee R. Kolmer, director; 1 ohn P. 
Mahlstede associate director; Solon A Ewing, assis-
tant direc;or; Marguerite Scruggs, assistant directo~. 
In addition to the main station at Ames, expen-
mental work is conducted at a number of outlying 
farms and in the fields of many farmer cooperators. 
Programs include both basic and applied resea~ch 
in all areas of agriculture and home economtcs. 
Ames Laboratory of the United States Atpmic 
Energy Commission-Robert S. Hansen, director; 
Velmer A. Fassel, deputy director; ~dolf F. Voigt, 
assistant director. The laboratory staff conducts basic 
investigations which seek to discover new scientific 
knowledge and to improve understanding of natural 
laws and phenomena relevant to the release of nuclear 
energy. It prepares scientists for work in the nuclear 
and related fielck through research appointments 
to Iowa State University graduate students. 
Center for Agricultural and Rural Development-
Earl 0. Heady, director; A. Gordon Ball and Leo 
V. Mayer, associate directors. The staff conducts 
research and related activities relating to income, 
policies, employment, structure and development of 
agriculture and rural communities. 
Computation Center-Clair G. Maple, director; 
Robert M. Stewart, associate director; Dale Grosvenor, 
assistant director; C.C. Mosier, assistant director. 
The Center provides an all-University computing 
service and a centralized facility for research and 
education in the computer sciences. 
Engineering Research Institute-Paul W. Peterson, 
director; George K. Serovy, assistant director. The 
Institute coordinates staff research in areas involving 
all engineering academic departments and maintains 
major laboratories and technical service groups to 
support the various research pr:ogratru. Funds w·e 
derived from state appropriations and from industrial 
and government grants or contracts. Activity is 
largely directed toward graduate instruction. 
Hom~ Economics Research Institute-Helen LeB. 
Hilton, director; Marguerite Scruggs, associate di-
rector. The staff of the institute conducts research 
as a part of the various programs in the College 
of Home Economics. 
Industrial Relations Center-Harold W. Davey, 
director. The central focus of research .is on the 
behavior of individuals and organizations in an 
employment and labor force relationship. It provides 
an interdisciplinary approach to related studies. 
Institute aw AtOIDlc Research-Robert S. Hansen, 
director; Velmer A. Fassel, deputy director; Adolf 
F. Voigt, assistant director. The institute coordinates 
and administers programs in fundamental atomic 
energy and related research programs. Its staff and 
facilities are made available to those whose work 
requires the application of nuclear techniques. 
North Central Regional Center for Rural Com-
munity Development--Earl 0. Heady, director; A. 
Gordon Ball and Leo V. Mayer, associate directors. 
The Center is financed by the land grant universities 
of the North Central Region and the staff conducts 
research and related activities in cooperation with 
personnel of other universities on problems of rural 
community development, change, and welfare. 
Nutrition Sciences Council-Vaughn C. Speer, 
chairman. The Nutrition Sciences Council promotes 
coordination of research and teaching programs in 
the nutrition sciences, appraises course offerings in 
nutrition sciences with recommendations for updating 
and integrating them, develops symposia on topics 
of national and international interest, sponsors inter-
departmental seminars, and solicits training and re-
search grants. 
Sciences and Humanities Research Institute-
Wallace A. Russell, director. The institute sponsors 
and administers research programs throughout the 
College of Sciences and Humanities. 
Statistical Laboratory-Herbert A. David, director. 
A research and service institute which conducts 
research in statistical theory and methodology and pro-
motes and fosters the use of sound statistical methods 
in University research through on-campus consulting. 
Veterinary Medical Diagnostic Laboratory-
Vaughn A. Seaton, head. The laboratory provides 
a facility to which the Iowa animal industry and 
veterinary medical profession can bring animal health 
problems for counsel and diagnostic assistance. 
Veterinary Medical Research Institute- Phillip T. 
Pearson, director; Melvin S. Hofstad, acting associate 
director. The Institute is multidisciplinary with a 
responsibility to conduct research and offer research 
training in comparative medicine. Research and re-
search training are conducted in the areas of in-
fectious diseases of animal and man as well as in 
basic biology. 
Water Resources Research Institute-Don Kirk-
ham, director; Daniel J. Zaffarano, administrative 
adviser. The Institute receives money and recommends 
its allocation for research in all aspects of water 
resources. It has been designated by the United 
States Department of Interior to receive funds for' 
the State of Iowa under the Water Resources Re-
search Act of 1964. 
World Food Institute-George C. Christensen, 
coordinator. In July 1972, Iowa State established 
the World Food Institute as a world center of food 
research and education within the University. 
The World Food Institute will focus on inter-
relationships between the United States and develop-
ing countries in understanding and solving the world's 
food problems. An attempt will be made to use the 
research results to make concrete policy recommenda-
tions to improve the world's food availability and 
consumption. In addition, the implications of the 
world's food problems on the United States and Iowa 
will be analyzed. 
University Extension 
Marvin A. Anderson, Dean 
Through the combined University Extension pro-
gram, the total resources of Iowa State can be 
brought to bear on urban and rural problems. 
University Extension includes all extension programs 
emanating from Iowa State. Most of the efforts 
are organized through the following agencies: 
Cooperative Extension Service in Agriculture and 
Home Economics-Marvin A. Anderson, director. 
Among the programs offered are agricultural pro-
duction, conservation of national resources, efficient 
marketing and distribution of farm-raised products, 
family living, 4-H club work, youth development, 
community improvement and resource development. 
Engineering Extension-R.E. Patterson, Jr., di-
rector. Both noncredit courses and video-taped grad-
uate-credit courses taught by faculty members from 
the College of Engineering are offered throughout 
the state. 
Center for Industrial Research and Service 
(CIRAS)-Waldo W. Wegner, director. This facility 
on the campus provides counsel and assistance to 
I ow a industry. 
Extension Courses and Conferences-George H. 
Ebert, leader. Extension courses, off-campus university 
credit courses, and informal continuing education 
programs are offered as part of the broad educational 
and service base of the University. 
Admission and 
Registration 
Arthur M. Gowan, Ph.D., Dean of Admissions and 
Records 
Fred C. Schlunz, M.S., Assotiate Dean and Registrar 
Karsten Smedal, B.S. , Acting Director of Admissions 
Maurice Geist, M.A. Associate Director of Admissions 
Robin Jackson, M. A, Assist~t Director of Admissions 
William Yungclas, B.S., Assistant Director of Ad-
missions 
John V. Sjoblom, M.A, Associate Registrar 
Dean Nelson, M.A, Assistant Registrar 
Herman Richt:smeier, M.S., Assistant to the Registrar 
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Iowa State University continues its long established 
policy of admission without regard to race, color, 
creed or national origin. 
Application for admission to Iowa State University 
may be made by writing to the Director of Admis-
sions, Beardshear Hall, Iowa State University, Ames, 
47 
Iowa 50010. The applicant should state his educa-
tional background and indicate the area in which 
he plans to study. The Director of Admissions will 
then forward application blanks and detailed infor-
mation concerning the admissions process. 
The Admissions Office, Beardshear Hall, is open 
Monday through Friday from 8 a.m. to 11:50 a.m. 
and from 1 p.m. to 5 p.m. and on Saturdays from 
8 a.m. to 11:50 a.m. Prospective students are encour-
aged to visit the Admissions Office in person to 
discuss with counselors any problems or questions 
that may arise in connection with admissions. Per-
sonal visits are not required, however, and in most 
cases admission can be completed by mail. 
Students planning to enter as freshmen should 
make application early in their senior year of high 
school. Inquiries about admission are welcomed at 
any time. 
Candidates for admission generally are informed 
of the action taken on their applications within a 
few days after all necessary forms are in the hands of 
the Director of Admissions. 
Admission Requirements 
In general, requirements for admission as a fresh-
man to Iowa State are that the student be in the 
upper half of his secondary school graduating class, 
that he take the American College Testing Program 
(ACT) tests or the College Boards (SAT), and that 
he present the necessary credits to meet the require-
ments of the curriculum he has selected. 
Since there are many variations in the admissions 
process for freshman and transfer students, a detailed 
set of regulations has been drawn up by the State 
Board of Regents as follows: 
General Requirements 
A. ADMISSION OF FRESHMAN STUDENTS 
A student deslrlng admlsslon muat meet the require-
ments ln tb1a section and also any speclal requirements 
for the college or currlrntlum c:l hla choiCe. See a18o 8Decllic 
Requlrementa. 
He must submit a formal appllcatlon for admission and 
must have the secondary school provide a certlftcate c:l 
high school credits, Including a c~lete statement d the 
appRcant's high school record, r ln class, scores on 
standardized tests, and certiflcatlon d. high school gradua· 
tlon. The appRcant must also submit any other evidence, 
such as a certlftcate c:l health, that may be required. 
1. A graduate c:l an approved Iowa high school who has 
the proper subje~matter background, who ls ln the upper 
one-half of hla graduating class, and who meets speclflc 
curricular requirements wt1l generallY be admitted upon 
certlftcatlon c4 graduation, II he appfies for admlsslon. A 
candidate who 18 not ln the upper one-half d. hla grad-
uating class may be required to take speclal examinations 
and may, after a review c:l hla entire record and at the 
discretion of the admls810D8 ofDcera: ( 1) be acimltted UD-
condltlonaJJy, (2) be admitted on probation, (8) be re-
quired to enroll for a tryout pertod durlDg a precedtna 
summer sesslon, or ( 4-) be denied adml8slon. 
2. A graduate of an accredited 111gb school ln another 
state must meet at least the same standards as a grad-
uate of an Iowa high schooL The options for admlaalon by 
probation or tryout enrollment may not be open to these 
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students. Each college reserves the right to demand higher 
standards from graduates ~ out-of-state high schools. 
3. A graduate ~ a nonapproved high school must sub-
mit all data as required above and In addition must take 
examinations whlch will demonstrate h1s general compe-
tence• to do successful college work. Evidence ~ specific 
competence for admission to a given curriculum will also 
be required. 
4. An appUcant who ls not a high school graduate must 
submit all data required above insofar as lt exists and 
must take examinations to demonstrate general compe-
tence• to do college work. Evidence of speclfic compe-
tence for admlsslon to a given curriculum wlll also be 
required. 
B. ADMISSION OF UNDERGRADUATE STUDENTS BY 
TRANSFER FROM OTHER COLLEGES 
1. Swum. from accredited colleges and universities. 
Transcripts cl record are given full value II coming from 
colleges or unlveralties accredited by the North Central 
Association of Colleges and Secondary Schools or slmllar 
reglonalasaoclations. For schools not regionally accredited, 
the recommendations contained ln the current issue cl the 
on of Credit Given by Educational Institutions pub-
ed by the American Association of Collegiate Registrars 
-aJ!1 Admls1slons Oftlcere w1l1 be followed. 
a. Each appUcant shall submit an oftlcial transcript bear-
Ing the or1glnal seal and signature of the dclalin 
charge cl records from each college or university which 
the student has attended previously. The student will 
also submit any other records or letters which the U ni-
verelty may require to support his appUcation for ad-
mission. 
b. A transfer appUcant shall be expected to have main-
tained a "C' average (2.00 based on an "A" grade 
being 4 polnts) for all college work previously attempted 
and not be under suspension from the last college 
attended. Students who are not residents of Iowa may 
be expected to have maintained a 2.25 grade index. 
c. A student who ls below the above standard may be 
permitted to take entrance examinations. If the appU-
cant successfully completes the examinations. he may 
beadmlttedonpn»ation. 
d. In general, transfer appUcants under academic sus-
pension from the last college attended wW not be con-
sidered for admlaslon during the period of suspension 
or, II for an lndeflnlte period, until six months have 
passed since the last date of attendance. When eUglble 
for consideration. the appUcant wlll be considered as in 
"c" above. 
e. A transfer appUcant under dlsclpllnar; suspension wlll 
not be considered for admisslon"Untll a clearance and a 
statement cl the reason for suspension ls filed from the 
previous college. When it becomes proper to consider 
an appUcatlon from a student under suspension. Iowa 
State University must take into account the fact of the 
previous BUSpension in consideration d. the appllcatlon. 
An appllcant granted admlaslon under these clrcum-
atancea wUl always be on probation and his admission 
subject to canceDatlon. 
f. AppUcants for admission by transfer who do not meet 
the standards may be denied. 
g. Transfer credit from a Junior college wUl not be accepted 
If that credit ls earned after the total number d hours 
cl credit accumulated by thls student at all institutions 
attended exceeds one-half d. the number cl hours needed 
to earn the baccalaureate degree. 
• Bxamtnatlons for the utermlnatlon of gensral com-
~tenc. to do college worle are determinsd by the Regent 
Committee on Educational .Relatlona and are comparable 
for oll tiara •tats instituUona. Competence estabU.hed at 
one ia accaptGble at all three, but due to different apecl{lc 
curricular requlremsnta, doa not guan:uatee admiNion to 
eltlutr of tM otlufr two. 
2. Students from nonaccredited colleges. The U Diver-
sity may refuse to recognize credit from a nonaccredited 
college or may admit the appllcant on a provisional basls 
and provide a means for the vaUdation of some or all of 
the credit. The validation period shall not be less than one 
quarter and will ordlnarlly be a full academic year. The 
University will specify to the student the terms of the 
valldation process at the time cl provisional admission. 
Each student from a nonaccredited college will be con-
sidered on his merits and his admission or rejection ls at 
the discretion of the admissions deer. 
C. APPLICATION DEADLINES 
AppUcants for admission must submit the requlredappU-
cations for admission and the necessary oftlclal trans-
cripts and other required documents to the admissions 
deer of the appropriate college at least 10 days prior to 
the beglnnlng d orientation for the session for which the 
student ls applylng. • AppUcatlons for admission from stu-
dents who are required to take entrance examinations wlll 
not be considered unless the examinations can be com-
pleted at least five days before the beglnnlng of orienta-
tion. This regulation may be waived by the admissions 
officer only for adequate reasons. 
This regulation does not apply co the College of V eter-
lnary Medicine. See Veterinary Medicine, Admission Re-
quirement~~ 
All new undergraduate students, exceptforelgnstudents, 
are required to take the American College Tests (ACT's) 
or the College Boards (SAT's) and to arrange to have the 
results sent to thls office. The tests should be taken at 
the earnest avallable date. 
D. CLASSIFICATION OF RESIDENT AND NONRESI-
DENT STUDENTS FOR ADMISSION AND FEE PtJR.. 
POSES 
L GeneraL Students enrolllng at one of the three state 
instltutions shall be classlfled as Resident or Nonresldent 
for admission, fee, and tultlon purposes by the Registrar. 
The declsion shall be based upon information furnlshed 
by the student and all other relevant Information. The 
Registrar ls authorized to require such written documents, 
affldavlts, verifications, or other evidence as are deemed 
necessary to establish the domlclle d. a student. lncludlng 
prod of emancipation. adoption. award of custody, or ap-
pointment of a guardian. The burden of establishing that 
a student ls exempt from paying the nonresident fee ls 
upon the student. 
For purposes of resident and nonresident classifications, 
the word "parents" as used herein shall include legal 
guardians or others standing in loco parentls in all cases 
where lawful custody of any applicant for admission has 
been awarded to persons other than actual parents. 
2. Residence for Tuition Purposes. Regulations regard-
Ing resldence for admission. fee, and tultlon payment are 
generally divided into two categories-those that apply to 
students who are minors and those that appzy to students 
who are over 19 years d age. The requirements ln these 
categories are different. Domlclle ·within the state means 
adoption of the state as a fixed permanent home and 
involves personal presence within the state. The two cate-
gories are discussed ln more detall below. 
3. Students Who Are Minora. The residence d. a minor 
shall follow that of the parents at all times, except ln ex-
tremelY rare cases where emancipation can be proved 
beyond question. The residence of the father during his 
llfe. and after his death, the residence of the mother, ls 
the residence cl the unemancipated minor, but lf the father 
and the mother have separate places cl residence, the 
minor takes the residence of the parent with whom he 
Uves or to whom he has been assigned by court order. 
The parents of a minor applylng for admlsslon wUl be con-
sldered residents cl Iowa only II they have a domlclle 
within the state at the time of the beginning of the semes-
ter or q_uarter ln which the minor ls first enrolled at Iowa 
'Application deadline for fall quarter 18 August 1. 
State University or the State University d. Iowa, or Uni-
versity d. Northern Iowa, and If the parents establlsh such 
domlclle for purposes other than to qualify thelr chUd for 
resldent .tultion. 
A minor admitted. before his parents have moved to 
Iowa may be reclassJfled as a resldent at the beglnnlng 
d the next semester or quarter ln which the student ls 
enrolled after his parents have a domlclle in Iowa. A minor 
student whose parents move thelr residence from Iowa to 
a location outside d Iowa shall be considered to be a non-
resident at the beglnnlng d. the next semester or quarter 
in which the student ls enrolled after the date cl the 
parent's removal from the state. 
A minor under legal guardianship shall not be granted 
resident status If the primary purpose d the guardian-
ship ls to quallfy the minor for resident tuition. A minor 
Uvlng with and being supported by a relative or a friend 
who ls a resident d. lowa, but not a minor's legal guard-
ian, may be granted resident status if he has Uved with 
the relative or friend at least three years prior to high 
school graduation. 
4. Students Over 19 Years of ARe and Married Students 
Under 19 Years of Age. A resident student 19 years ol 
age or over and a married studentunder 19 years of age 
is (1) one whose parents were residents or the state at 
the tlme he reached his majority or was married if under 
19 years of age, and who has not acqulred a domlclle in 
another state, or (2) who, while an adult, has estabUshed 
a bona fide residence in the state of Iowa by residing ln 
the state for at least 12 consecutive months im.medlateJy 
preceding registration. Bona fide residence ln Iowa means 
that the student is not ln the state prlmarlly to attend a 
college; that he is ln the state for purposes other than to 
attempt to qualify for resident status. 
Any nonresldent student who reaches the age of 19 
years or ls married while under 19 years of age while a 
student at any school or college does not by virtue cl such 
fact attain residence ln this state for admlsslon or tuition 
payment purposes. 
5. General Facts. 'l'he resident status for admlsslon, fee, 
and tuition purposes d. a married student shall usuallv 
be determined under these rules Irrespective of the classi-
fication d the spouse. Married students under 19 years of 
age shall be considered to have attained legal age-- as of 
tlie date d. their Jll~U'rlqe. 1 
Persons who are moved into the state as the resiill d 
mllltary or clvll orders from the government, or the mlnor 
chlldren of such persons, are entitled to resident status. 
However, If the arrival of the parents ls subsequent to the 
time of the beglnnlng cl the semester or quarter ln whlch 
the minor chlld is first enrolled, nonresident tuition wlll be 
charged ln all cases untll the beglnnlng d. the next semes-
ter or quarter in which the student ls enrolled. 
Dependents of persons whose legal residence ls perma-
nently establlshed ln Iowa, who have been classlfled ll8 
residents for tuition purposes may continue to be classlfted 
as residents so long as such residence ls maintained, even 
though clrcumstances may require extended absence of 
said persons from the state. It is required that persons 
who clalm an Iowa residence whlle llvlng in another state 
or country will provide proof of the continual Iowa domlclle 
such as {1) evidence that they have not acquired a doml-
clle ln another state, (2) they have maintained a continu-
ous voting record in Iowa, and (8) they have med regular 
Iowa income tax returns during their absence from the 
state. 
Ownership of property in Iowa, or the payment of Iowa 
taxes, does not ln itself establlsh residence. 
A student from another state who has enrolled for a 
full program or substantlally a full program ln any type 
d educational lnstltution wlll be presumed to be In Iowa 
prlmart)y for educational purposes, and will be considered 
not to have establlshed residence in Iowa. Continued real· 
dance in Iowa clurJDg vacation periods or occasional perlodl 
of interruption to the course of study does not d Itself 
overcome the presumption. 
All students not classlfled as resldent students shall be 
classJfled as nonresidents for admission, fee, and tuition 
purposes. 
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A student who wlllful1y glvee Incorrect or mlsleadlng 
information to evade payment d. the nonrealdent feea and 
tuition shall be subJect to serious dlaclpUnary action and 
must also pay the nonresident fee for each aeaslon 
attended. 
An aUen who has entered the llnlted States on an· lm-
~atlon visa and who has establlshed a bona ftde real-
deuce ln Iowa by llvUur in the state for at least 12 con-
secutive months lmmedlatelv preceding ~gletration m~ 
be e~ble for resldent classUlcation providing he 11 ln the 
state for purposes other than to attempt to quallf:y for 
reaident statue as a student. . 
Men ID mWtary service (except career serviCe men) 
who llsted Iowa as their residence prior to entering service 
and who, Immediately upon release, return to Iowa to 
establlsh thelr residence or enter college, wUl be claaslfted 
as residents unleu their parents moved from the state 
whlle the Individual was atlll a mlnor. 
Change cl claselflcation from nonresident to resldent 
wll1 not be made retroactive beyond the semester or ses-
sion ln which applle~~~.tion for resident classlflcatlon la made. 
6. Review Committee. The declslon of the Registrar on 
the residence of a student for admleslon, fee, and tuition 
purposes may be appealed to a Review Committee. The 
finding of the Review Committee may be appealed to the 
Board of Regents. 
Specific Requirements 
The following requirements are ln addition to those 
given ln Section A. 
1. Undograduate Stuctenta-A mlnlmum of one unlt ol 
algebra ls required for admlsslon to all curricula. 
A non-high school graduate, ln addition to meeting 
standards ln Section A, must be at least 17 yeare cl age 
and have an unquallfled recommendation from hls high 
school prlnclpal. Requirements for admission to the several 
colleges are given below. 
College of Agriculture-A mlnlmum of one and one-half 
unite of algebra ls required d. students entering auy four-
year curriCulum. In addition, the currlcula In agricUltural 
JoumaUsm, forestry, and landscape architecture require one 
unit of geometry. Students who have not completed all of 
the required mathematics courses may take geometry or 
thUd-semester algebra at Iowa State Unlverslty. The re-
quirements for admlsslon to agricultural engineering are 
the same as for the college of engineering. 
College of Educatlo~t-For the currlcula In the College 
of Education one unit of algebra ls required. The high 
school program ahould encompass the varloue areas of 
study (EngUsh, mathematics, sciences, soclal studies and 
humanities), which reflect a broad general background. 
College of Englneertna-One unit of geometry and one 
and on&halt units cl algebra are requked. StuCfents who 
have not completed all d. these courses may take geom-
etry or tblrd-aem.,ater algebra at Iowa State University. 
College of Home Economlca-Two units of mathematlca 
are required. One of the unite must be algebra. The other 
unit may be aJsebra, geometry, and/or trlgonometry in 
any combination. Students who have not completed all cl 
the required mathematics may take geometry or third-
semester algebra at Iowa State Unlverelty. 
College of Sclenca and Hu11UUJIII.-Far the currtcu1a 
in Sciences ~and Humanltiee, one and one-half unite of 
algebra and one unlt cl geometry are required. Student. 
who have not completed all of these courses may take 
geometry and tblrd-lemeeter algebra at Iowa State Uni-
versity. For the currlculum in Pbyalcal Education for Men, 
one unlt cl algebra la required. 
College of VeteriMI)' Jledlclne-See VBierlntJI)' Jledl-
clne, AdmU•Ion Rsqultwnulm.. 
2. QTdtluiJU Stuum.-Bee GTddutJie CoU.e. Aclnal. 
alon IWqulremem.. 
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Health Examination 
A health examination is part of the admission 
process for all students. Each new student is sent a 
form to be filled out by his physician and returned 
to the Student Health Service. The examination is 
to be completed and the form returned before regis-
tration. 
U Diversity physicians study reports of the physical 
examinations in placing students in proper physical 
education classes and in qualifying them for military 
training when necessary. 
New students are requested to furnish the results 
of a tuberculin test andfor chest X-ray made within 
the preceding year. If none is available, these may 
be obtained at the University Health Service. 
It is advisable to have remediable defects in 
vision corrected and to have necessary dental work 
accomplished before entering the University. Vaccina-
tions for smallpox and poliomyelitis, as well as tetanus 
toxoid inoculations, are also advised. 
Orientation 
d. 
Orientation is the individual experience of a stu-
ent becoming acquainted with the various resources 
and opportunities that are available within the U ni-
versity. The primary opportunities are provided in 
the summer and fall orientation programs with some 
continued involvement in the fall quarter. 
Some colleges, however, hold special orientation 
sessions for transfer students during spring quarter. 
These sessions are very similar to the two-day summer 
orientation sessions described below, except that they 
are held on a weekend. The transfer student may 
choose to come on any one of several weekends. 
One-day orientation sessions are also held at the 
beginning of winter quarter, spring quarter, and 
both summer sessions for all new students entering 
at any of these times. 
Cyclone Aides, upperclass Iowa State students 
are available at all orientation· programs to answe:. 
q';lestions about student life at Iowa State. The 
A1d~ are a diverse group of men and women repre-
senting all colleges and all residence units and are 
from both in-state and out-of-state. They have been 
selected and trained with one purpose in mind-to 
help acquaint new students and their parents with 
Iowa State. 
Summer Orientation 
To welcome students and parents to Iowa State 
and to accomplish more thoroughly some of the orien: 
tation activities which ordinarily mark the beginning 
of the fall quarter for new students, the University 
holds a summer orientation program. 
The specific procedures vary somewhat according 
to the college the student is entering. 
In general, students are asked to select a con-
venient time from among a number c:l two-day 
periom which are scheduled between the beginning 
of 1 une and the middle of 1 uly. They are requested 
to come to the campus during the period which 
they select for the orientation program. Parents are 
urged to accompany students whenever possible. 
Students and parents are housed in campus resi-
denc(. halls for nominal fees, or may choose to stay 
at hotels and motels in Ames. Meals may be pur-
chased at U Diversity facilities or in Ames restaurants. 
Cyclone Aides live in the residence halls with the 
new students and are available at all times for 
informal interaction with new students and parents. 
Included in the orientation session is a testing 
program for students so they may be placed in class 
sections according to their abilities and aptitudes. 
Both students and parents are briefed by faculty 
members on matters of curriculum, study, and uni-
versity life in general. Considerable time is spent 
answering individual questions with the Cyclone 
Aides. Special sessions are available on college costs, 
current concerns of the University community, and 
student life. Campus bus tours and entertainment 
are also included in the program. Each student has 
a personal conference with an academic adviser to 
outline his program of study. 
Fall Orientation (New 
Student Week) 
All new students, including transfer students, are 
required to attend New Student Week, which pre-
cedes the opening of fall quarter. 
The fall orientation is designed to assist a student 
in making a personal a<ljustment to the University 
and to enable him to become acquainted with the 
resources for intellectual and personal development. 
New Student Week is developed by upperclass 
students at Iowa State and includes a closer look 
at a new student's college and department, a look at 
activities at Iowa State, an interaction series with 
faculty, residence orientation, entertainment, and 
many other activities. Cyclone Aides are again avail-
able to help new students with any questions that 
they might have. 
The underlying philosophy of the fall orientation 
program is to offer many activities, so that new 
students may attend those that will be most beneficial 
to them as they begin their life at Iowa State. 
Registration 
Registration and the payment of assessed fees are 
required of all who attend classes. Registration is 
not complete until fees are paid, including board and 
room fees for those living in residence halls. The fee 
payment period for a quarter extend, through the 
second day of classes and a late fee is assessed for 
payment after that date. 
If a student wishes to initiate registration within 
the period between the 7th and 14th calendar day 
after classes begin for a quarter, he must obtain 
written permission from the instructor(s) under whom 
he will be taking work and the approval of the 
dean of the college in which he will be registered. 
Registration for any quarter will be closed 14 calen-
dar days after classes begin. 
For either summer session the 7th and 14th 
calendar day would be replaced by the 4th and 7th 
calendar day. 
Classification 
. 
Students are not adm1tted to any class nor are 
they dropped from any class except by permission 
of their dean. Students may not classify at con-
flicting hours without the approval of the depart-
ments concerned. Any student may be required to 
drop work which is not being accomplished in a 
satisfactory manner. 
A change from one college to another within the 
University requires the permission of the dean of 
the college to which the student wishes to transfer. 
A change from one curriculum to another in the 
same college requires the approval of the dean of 
the college as well as the head of the curriculum to 
which the student wishes to transfer. 
Transcript of Record 
One transcript of a studenfs academic record is 
provided without charge, upon request, to each 
student. Each additional single copy beyond the 
first is $2. In multiple orders, following the fll'St 
copy for which no charge is made, the first additional 
copy charge is $2, and additional copies are 50 
cents each. 
Withdrawal 
A student who withdraws from the University 
during any quarter for which he is enrolled should 
report to his dean. Those who withdraw receive 
refunds according to University policy outlined under 
Fees and Expenses. 
Advanced Placement 
Iowa State is not at present a part of Advanced 
Placement Program sponsored by the Educational 
Testing Service. However, it is possible for a student 
to advance as far as his background will permit. A 
student may take an examination for credit in most 
courses taught m the University, provided he can 
show to the satisfaction of the department head 
concerned and his dean that he has made the nec-
essary preparation. This may have been through 
high school courses or independent study~ If the 
student meets the standard of the department in the 
course in which he is being examined, the credit 
will become a part of his University record. A grade 
of T is recorded and does not become a part of. the 
student's cumulative average. 
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Credit for Military Service 
1. Credit may be allowed in military science lor 
service in a branch of the armed forces to the extent 
that such service approximates the courses in military 
science offered at Iowa State. Inquiry should be 
made to the appropriate military department regard-
ing the procedun- for securing credit. This will 
usually be done by a test out examination 'and 
results reoorted to the Office of Student Reccl,rm. 
Students w1th active military service who ~1Sh 
to complete the requirements for a commission while 
enrolled at Iowa State should contact the appropriate 
military department. 
2. Credit will be allowed for college courses 
completed through the Armed Forces Institute by 
correspondence study, subject to the usual rules 
involving credits of this nature. 
3. Credit will be awarded for successful comple-
tion of technical or specialized schools attended 
while on active duty with the armed forces to the 
extent that the material is applicable toward degree 
requirements at Iowa State. Application for such 
credit is made at the Office of Admissions. The ad-
missions office is guided by the recommendations 
that are set out in the American Council on Educa-
tion publication, ''A Guide to the Evaluation of 
Educational Experience in the Armed Services.,. 
Fees and Expenses 
All fees and expenses listed in this catalog were 
effective as of September 1, 1972. They are subject 
to change at any time thereafter without notice. 
A registration fee is charged all students of the 
University. A full undergraduate registration fee 
covers laboratory fees, hospital service, use of the 
Library, membership in the Memorial Union, and a 
number of student activities. For graduate students 
and students on light classification, the activity fee 
is optional. Students who are not residents of Iowa 
pay an additional tuition fee each quarter. 'f!lis is 
assessed m accordance with regutations of the State 
Board of Regents, found in this catalog under 
Admissions. 
Estimate of Expenses 
An undergraduate enrolling at Iowa State and 
living in a residence hall will fmd the following 
basic expenses will cover one academic year (three 
academic quarters): 
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Iowa Resident 
Registration fee ..................................... $600 
Tuition ................................................ --
Board and room . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 870 
Books, supplies and equipment 
(estimated) ....................................... 150 
Total. .............................. $1620 
Nonresident 
Registration fee ....................................... $600 
Tuition .................................................. 630 
Board and room ...................................... 870 
Books, supplies and equipment 
(estimated) ......................................... 150 
Total. ................................ $2250 
The above figUres make no allowance for clothing, 
transportation, social and recreational expenses, 
laundry, or a variety of incidental expenses. These 
vary widely with the individual student, but should 
be considered carefully as part of the total cost of 
attending the University. 
Further informatiOn regarding board and room 
expenses is found in this catalog under Studtnl Housing. 
Fee Schedule 
Iowa Resident 
Undergraduate Graduate 
Per quarter ......................... $200 ............. $235 
Per summer session...... . . . . . . . . . 100 .. .. .. .. . .. .. 118 
Light classification, 
fee per hour . . . . . . . . . . . . . . . . . . . 25............ . . 29 
Fee reduction ...................... --.............. 120 
0 or no credit course, fee 
per course...................... 75.. .. .......... 75 
R credit course, fee per 
course . . . . . . . . . . . . . . . . . . . . . . . . . . . 25........ . . . . . . 29 
Reinstatement after 
registration cancellation .. .. 10.............. 10· 
Nonresident 
Undergraduate Graduate 
Per quarter ......................... $410 .............. $410 
Per summer session............... 205.............. 205 
Light classification, 
fee per hour.... .............. 50.............. 50 
Fee reduction ...................... --.............. 120 
0 or no credit course, fee 
per course ...................... 150 .............. 150 
R credit course, fee 
per course...................... 50.............. 50 
Reinstatement after 
registration cancellation.... 10.............. 10 
Audit-Same as light classification 
Off-campus-Same as light classification 
In absentia-Same as light classification 
Interim Fee-Same as light classification 
Iowa Resident or Nonresident 
Undergraduate Graduate 
Lakeside Laboratory ............. $100 .............. $100 
Driver education.................. 25.............. 25 
Special women's physical 
education....................... 20.............. 20 
Change of classification . . .. . .. .. 1.............. 1 
Private Music Instruction 
University students, per quarter 
10 lessons per quarter ......................... $30 
20 lessons per quarter .. .. . . .. .. . .. .. .. . .. . .. . 50 
Electric organ practice ........................ 10 
Pipe organ practice ............................ 15 
Nonuniversity students. per quarter 
10 lessons per quarter, 1 credit .............. $33 
20 lessons per quarter, 2 credits ............. 55 
Electric organ practice ........................ 10 
Pipe organ practice ............................ 15 
Special Students and 
Noncollegiate Students 
Special students and noncollegiate students pay 
the same fees as undergraduates. 
Registration Fee For Graduate 
Students With Fee Reductions 
For graduate students with fee reductions, the 
registration fee for each of the fall, winter, and 
spring quarters is $120. For either term of the 
summer quarter, the fee is $60. 
This fee covers laboratory fees, hospital service, 
use of the Library, and membership in the Memorial 
Union. An activity fee is optional. 
Application Fee 
A fee of $10 must accompany the application for 
admission and is nonrefundable except in the case of 
residents of Iowa who are denied admission. This 
fee will not apply to special students or workshop 
applicants. 
Late Registration 
A fee of $5 for the fli'St day and $1 per day 
thereafter is charged to those who do not complete 
registration during the regular registration period. 
Maximum charge for late registration is $10. 
Activity Fee 
Students whose payments do not include the 
activ1ty fee may pay $9 per quarter and receive 
admission to concerts, lectures, and debates and sub-
scriptions to several student publications An addi-
tional charge is made for admission to football and 
basketball games. 
Senior Fee 
A $2 fee covers the cost of special senior activities. 
Refunds 
Refunds are made on the unused portions of 
fees for registration, room and board under the 
following policy: 
Registration fee-Ten percent is deducted for each 
week or part of a week that the student is enrolled, 
but no refund is granted if the student is in the 
University beyond the fifth week of the quarter. In 
c;ach summer session, 20 percent is deducted for each 
week or part of a week, with no refund after the 
third week. 
Room and Board charges-Ten percent is deducted 
for each week or portion of a week that the student 
is in residence. 
Each quarter begins on the registration day im-
mediately preceding the opening of classes and con-
tinues through the day previous to graduation day. 
Student Housing 
Charles F. Frederiksen, M.S., Director of Residence; 
Ric-hard S. Holtz, M.S.. Assistant Director of Resi-
dence; Gary Schwartz, M.A., Assistant Director of 
Residence; Daniel A. Hallenbeck, M.A., Assistant 
Director of Residence; Carlton T. Moen, M.S., 
Assistant Director of Residence; Thomas E. Walsh, 
M.A., Assistant Director c:l Residence; Robert j. 
Benson, M.S., Assistant to the Director of Residence; 
L. Richard McFarlin, Residence Hall Accountant; 
Lowell C. Shuman, Manager of Food Stores; William 
H. Willroth, Manager of Maintenance; Robert E. 
Fulwider, M.S., Program Adviser; Lynn B. Ruth, 
M.A., Program Adviser; Mary V. Parish, M.A., 
Program Adviser; Ronald 1. Zera, M.A., Program 
Adviser; Edward M. Myers III, M.S., Program 
Adviser; David M. Vavroch. B.A., Program Adviser. 
The University provides housing facilities for 
approximately 3,500 single undergraduate women, 
4,600 single undergraduate men, 1,350 married stu-
dents, Zl2 single graduate men and 118 single grad-
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uate women. Chapter houses are maintained near 
the campus by 36 fraternities and 14 sororities. 
They house approximately 3,100 students. Other 
students live in private rooms and apartments in 
Ames or nearby communities. 
Students admitted to the University will receive 
a housing application from the Department of Res-
idence. The studenes name will be placed on the 
waiting list for assignment according to the date 
that the completed application and the housing 
deposit is received in the Office of the Director 
of Residence. Admission to the University is nee· 
essary before obtaining a housing application. 
A $25 deposit is required at the time a room 
and board contract is completed for accommodations 
in the residence halls, when an application card 
is completed for a married student apartment op· 
erated by the University, or when a lea$e is signed 
with an owner for private off-campus housing. 
Address correspondence concerning housing to 
the Director of Residence, Friley Hall, Iowa State 
University, Ames, Iowa 50010. 
Undergraduate Residence Halls 
Residence halls at Iowa State have complete 
facilities for comfortable living. All halls have attrac-
tive lounges. Recreation rooms and club facilities 
are available for residents. Each hall has a program 
assistant or resident adviser, and a student head res-
ident resides within each house in the hall. 
Most rooms in residence hails are planned for 
double occupancy. They are furnished with single 
beds, innerspring mattresses. chest of drawers. in-
dividual study desks, chairs and telephone. Students 
provide their own bed linens, mattress pads, throw 
rugs, blankets, pillows, towels, and study lamps. 
They maintain the cleanliness and order of their 
own rooms. A linen rental service is available. 
Cafeteria-style food service is provided for all 
residents in the halls. 
A single student who resides in an undergraduate 
residence hall signs a contract for room and board 
for the academic year. All charges are subject to 
change, but the rate for tne academic year starting 
September, 1972, was $870. 
Students should not request rooms in the res· 
idence halls if they do not plan to occupy them for 
the academic year. Most fraternities ask pledges to 
live in the chapter house part of the year. There-
fore, students who plan to pledge and live in a 
fraternity should not seek a room in a residence 
hall. 
Graduate Residence Hall 
Buchanan Hall provides housing in 174 single 
rooms and 108 double rooms for unmarried grad-
uate students. A suite-type room plan provides a 
semi-private bath shared by the occupants of two 
single rooms or two double rooms. There is a public 
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area JOimng the eight story men's wing with the 
four story women's wing. It includes a lounge, 
television room, recreation area, vending room, laundry 
rooms, and administration office. There is a small 
lounge on each floor of each wing. 
Rooms are furnished with single beds, innerspring 
mattresses, chest of drawers, individual study desks, 
chairs, and room telephone. Students provide towels 
and study lamps. Bed linens are furnished and maid 
service is provided weekly. 
The room rate as ot September 1972 was $130 
per quarter in a double room, or $170 per quarter 
in a single room. A meal ticket may be purchased 
for $178 per quarter (as of September 1972) to 
eat in a residence hall dining room. 
Married Student Housing 
The University provides 500 apartments in U ni· 
versity Village, 196 apartments in Hawthorn Court 
and 666 apartments in Pammel Court for student 
families. Rates for these apartments as of September 
1972 are $100 per month in University Village, $85 
per month in Hawthorn Court and $40 per month 
in Pammel Court. Apartments are unfurnished except 
for ranges and refrigerators in University Village 
and Hawthorn Court. Water Service and garbage 
removal are included in the rental. The tenant pays 
for his own gas, electricity and telephone. 
Approximately half of Iowa State married students 
live in University apartments. The remainder find 
accommodations in private houses, apartments, trailer 
courts in and near Ames, or commute from sur· 
rounding communities. 
A list of off·campus apartments for married stu· 
dents may be seen at the University Married Housing 
Office. 
Applications for U niversity·owned apartments will 
be accepted after admission to the U Diversity but 
not more than one year in advance of attending 
the University. 
Address correspondence concerning married 
housing to the Assistant Director of Residence U ni· 
. , 
versity Married Housing Office, 100 University Village, 
Iowa State University, Ames, Iowa 50010. 
Off-Campus Housing For 
Single Students 
Availability and cost are factors to be considered 
when living off·campus as the number of good living 
quarters is limited. Sleeping rooms and apartments 
in older houses make up the bulk of off-campus 
housing. 
The single off-campus Housing Office, 1212 Friley 
Hall, keeps a partial listing of off-campus sleeping 
rooms. Other housing may be obtained through real 
estate agents, local newspapers, or by contacting 
individual owners. 
It is best that the student come to Ames well 
in advance of the time he plans to begin academic 
work as many rooms and apartments are rented 
3 to 6 months in advance. B.ecause of the variety, 
it is best to contact the owner directly to make 
arrangements for housing that will fit your require-
ments. 
The single room rental rates average $10 per 
week; the double room rental rates average $8 
per person per week. The student usually furnishes 
his own bed linens, towels, and study lamp. Board 
for students living in off-campus rooms may be ob-
tained in residence hall dining rooms, private res-
taurants or the Memorial Union. Average rental 
rate per student sharing an apartment or house is 
$50 per month. 
Student Services 
The University Library 
Warren B. Kuhn, M.S., Dean of Library Serv1ces 
The University Library collection affords open· 
shelf access to a million volumes. Additional holdings 
of more than 500,000 microfilms and other microtext 
materials are available in a wide range of subject 
areas. The Library is particularly strong in the basic 
and applied fields of the biological and physical 
sciences and has embarked on a program of strength· 
ening collections in the humanities and social sci-
ences. Very complete holdings of periodicals are 
maintained in botany, chemistry, entomology, mathe-
matics, physiology, and veterinary medicine. The 
Library receives over 15,000 journals and other 
serial publications, amounting to world coverage in 
many scientific fields in major and minor languages. 
The Library encourages use of its collectiOns, 
services, and study facilities. An area of the Library's 
ground floor is devoted to undergraduate services. 
including reserves, periodicals and books selected 
primarily for the undergraduate. Instruction in the 
use of books and libraries is offered to graduate and 
undergraduate students. 
Exhibits of new books in all subjects are mam-
tained on open-shelf display on the main floor· 
Current numbers of selected periodicals are displayed 
in the Periodical and Newspaper Room. Spec1al 
exhibits of books, posters, photographs, art work, 
and other materials are scheduled for display during 
the academic year. 
Student Counseling Service 
Roy E. Warman, Ph.D., Director 
Ellen L. Betz, Ph.D.; Martin 0. Bieldeld, Ph.D.; 
Fred H. Borgen, Ph.D.; Willis K. Bright, Jr., 
M.A.: Russell J. Canute, Ed.D.; Eugene S. Cherry, 
Ph.D.; Martin F. Fritz, Ph.D., Professor Emeritus; 
Kay Holmberg, M.S.; Charles W. Jones. M.S.; 
Paul J. Lustgraaf, B.S.; Marianne L. McManus, 
Ph.D.; Daniel M. McMillen, Ph.D.; john W. Menne, 
Ph.D.; Phyllis G. Miller, Ph.D.; Daniel C. Robinson, 
M.S.; Norman A. Scott, Ph.D.; Donald G. Zytowski, 
Ed. D. 
The central activity of the Student Counseling 
Service is counseling with students on a broad range 
of their problems. The focus may be on educational, 
vocational, or personal a<ljustment matters. Testing 
is provided when appropriate, and there is no charge 
for regularly enrolled students. Discussions between 
student and counselor are confidential. Occasionally 
the student may want information sent to his aca-
demic adviser or some other official; this is something 
which is decided in consultation with the counselor 
an? done with the written permission of the student. 
The staff of the Student Counseling Service also 
provides services to others in the University, such as 
assistance in research projects concerned with student 
characteristics, scoring and analysis of objective class-
room examination, advice on development of question-
naires, or administration of orientation testing. 
Student Health Service 
Gail McClure Proffitt, M.D., Director 
C.V. Hamilton, M.D.; j.H. Gardner, M.D.; Merton 
A. Johnson, M.D.; Kenneth C. Piercy, M.D.; V.T. 
Ryding, M.D.; George J. Uhl, M.D.; Ludomira 
Furman, M.D. 
The University maintains a well-equipped hos-
pital and dispensat;y for the care of students. Routine 
medical advice and treatment are given through the 
dispensary without charge. Medicines and services 
such as X-ray are provided at cost. Hospital service 
is at a nominal rate, but full fees for special nurses 
or consulting physicians are paid by the student. 
Special diets for such conditions as diabetes and 
ulcers are served at a diet table at the hospital. 
The University physicians are authorized to exclude 
from the residence halls and classrooms any persons 
afflicted with a contagious disease and, if necessary, 
those coming in contact with such disease. 
Student Hospitalization 
Insurance 
Student hospitalization, accident, and sickness 
insurance at a favorable rate is available on a 
voluntary basis to all students who are enrolled at 
the University. 
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Placement Offices 
The University maintains offices in the areas of 
agriculture, engineering and sciences, home economics, 
teaching, and veterinary medicine where employers 
and prospective employees are brought together. Each 
of these offices assists students about to graduate, 
and alumni who are changing positions, who seek 
information on career openings in their fields. Some-
times undergraduates can be helped to find summer 
employment. 
Office of the Dean of Students 
C. Arthur Sandeen, Ph.D., Dean of Students 
Thomas Goodale, Ph. D., Associate Dean of Students; 
Marita jones, M.Ed., Assistant Dean of Students· 
' Robert Lott, M.S., Assistant Dean of Students; 
J. Terry Jones, M.A., Special Projects Coordinator; 
Jean Palmer, M.S., Orientation Coordinator; Willis 
Bright, M.A.. Program Adviser; Robert Denson, 
M.S., Program AdviSer; Jodee Rottler, M.S., Pro-
gram Adviser; Ron Hill, M.S., Fraternity Adviser; 
Nancy Kaible, B.S., Panhellenic Adviser. 
One of the main functions of Iowa State Uni-
versity is the development of students as self-actual-
izing persons. The staff of the Dean of Students 
office, therdore, feels that its role is to assist and 
encourage this development. The staff, like the stu-
dent body, is composed of individuals. This diversity 
allows it to participate in a wide variety of means 
in the process of student development. The staff 
input consists not only of individual counseling, but 
also of work with various groups, formal classes, and 
a great variety of established and innovative campus 
programming. 
Each of the individual efforts has as its focal 
point at least one of the three following considera-
tions: first, assisting the individual student in his or 
her search for personal meaning and worth; second, 
maintaining the university as a viable and responsive 
alternative for these experiences; and third, creating 
an awareness of the individuals' roles in, and respon-
sibilities to, the total society. For example, the staff 
works with leaders of campus organizations, members 
of the greek-living systems, students living outside 
of organized housing, foreign students, church groups, 
various educational programs, and several social and 
activity oriented programs. 
Foreign Student and Visitor Services 
Eugene Clubine, M.S., Assistant to Vice President 
for Academic Affairs, Assistant Dean of Students, 
and Coordinator, Office of Foreign Student and 
Visitor Services. 
Dorothy Foley, M.S., Associate Coordinator; Martin 
Limbird, M.S., Assistant Coordinator; Dennis Peter-
son, M.A., Program Assistant; Louise Rosenfeld, B.S., 
Program Assistant; Clara Simerville, Ph.D., Program 
Assistant; Dafnis Panagides, M.S., Program Assistant. 
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The Office of Foreign Student and Visit?~ Services 
assists foreign students with problems ar~~nng fro~ 
legal, immigration, or personal mattex:s; asslSts Amen-
can students in applying for Fulbnght, EB:st-W~t 
Center and other educational grants; provtdes In-
formation for studying, teaching, and working opp?r-
tunities abroad for both teachers and students; m-
volves itself in the coordination of activities between 
the community, U.S. students and foreign students; 
and coordinates the itineraries of foreign visitors and 
staff members whose professional interests coincide 
with teaching and research programs at Iowa State 
University. 
Financial Aid 
Edgar Swanson, M.S., Coordinator of Financial Aids 
Michael White, M.S., Associate Coordinator; Lynette 
Reed, B.S., Assistant Coordinator; William Bogue, 
M.S., Assistant Coordinator; Bryan Van Deun, A.B., 
Assistant Coordinator. 
A large number of Iowa State University students 
depend in part upon their own savings, employment, 
scholarships, grants, or loans for financing their uni-
versity educational program. In most cases, a com-
bination of resources is used to meet financial needs 
which cannot be met by families of the students. 
The award of a scholarship, grant, or loan is 
based upon a systematic review of the financial and 
academic background of each applicant. Iowa State 
University uses the services of two independent needs-
analysis systems to aid in making these awards. Both 
the Parents' Confidential Statement (PCS) of the 
College Scholarship Service and the Family Financial 
Statement (FFS) of the American College Testing 
Service are accepted as applications for financial 
assistance. Upperclassmen should check concerning 
annual application deadlines for renewal awards. 
Detailed information pertaining to all facets of 
the financial aid program at Iowa State University 
may be obtained from the Student Financial Aids 
Office, Room 12, Beardshear Hall. 
High Scholarship Recognition 
Awards 
High school graduates in the upper one or two 
percent of their high school graduating classes are 
recognized for their high scholarship by a cash 
award and a certificate of merit. These awarck are 
made at the time of admission to the University, 
and no application is necessary. 
Scholarships 
To be considered for a scholarship or grant, a 
new studeqt (freshman or transfer student) must 
file a Parents' Confidential Statement and be ad-
mitted to the University by March 1. No other 
formal application blank is necessary. 
Most scholarships and grants are issued on the 
basis of need and academic achievement, not aca-
demic achievement alone. Parents' Confidential State-
ments will be accepted until March 1 for scholar-
ships and grants effective for the following academic 
year. 
High school students should contact their princi-
pals or counselors for information about the National 
Merit Scholarship, National Science Talent Search 
Scholarship, and possible local scholarships. A new 
student may also contact the dean of his college at 
the University for further information about scholar-
ships. High school officials can also provide infor-
mation about Social Security benefits, aid to war 
orphans, and aid to physically handicapped students. 
Unless otherwise stated, inquiries should be directed 
to the Office of Student Financial Aids, Room 12, 
Beardshear Hall. 
Educational Opportunity Grants 
Title IV of the Higher Education Act of 1965 
initiates a program of Educational Opportunity 
Grants, through institutions of higher education, to 
assist in making available the benefits of higher edu-
cation to qualified high school graduates of excep-
tional financial need who for lack of means of their 
own or their families would be unable to obtam 
these benefits without such aid. Students who feel 
they may qualify for such a grant must have their 
parents file a Parents' Confidential Statement and 
be admitted to the University by March 1. Further 
information on these grants may be obtained by 
writing the Office of Student Financial Aids, Room 
12 Beardshear Hall. Parents' Confidential State-
' ments are available at the high schools. 
Student Employment 
Opportunities 
The University offers opportunities for student 
employment on a part-time basis during the aca-
demic year. A variety of jobs are available that allow 
a student to fit work into his schedule. If a student 
is interested in part-time employment, a visit to the 
Student Financial Aids Office should be arranged. 
The office is a job referral service, but is not a 
placement agency. 
The University participates in the federally funded 
College Work-Study Program. Preference for Work-
Study jobs is given to students from low-income 
families, but other students whose confidential state-
ment indicates financial need may also participate 
in the program. 
Current job. listings are maintained for the con-
venience of students by the Student Financial Aids 
Office, Room 12, Beardshear Hall. Further employ-
ment possibilities may exist within various academic 
departments. For those interested it is recommended 
that inquiry be made to individual departments. 
Students interested in food service employment can 
inquire about openings in advance of campus arrival. 
Write in care of the dietician of the residence hall 
to which you are assigned. 
As student employment is considered a financial 
aid resource, preference is given to student applicants 
with demonstrated financial need. 
Student Loan Funds 
Long-term loans, to be repaid after graduation 
or withdrawal from the University, are available 
through the University Loan Program or the Direct 
Student Loan Program (formerly National Defense 
Loan). 
The amount loaned from these programs is deter-
mined by need, availability of funds, and satisfactory 
academic standing. Due to the need requirement, it 
is essential that a student file a confidential financial 
statement. 
Emergency loan funds are available during regis-
tration periods, at a small interest rate. No advance 
application is necessary. The student must state the 
use of the loan, be in good academic standing, have 
completed at least one quarter at the University, and 
must repay the loan no later than the end of the 
same quarter in which the loan was made. 
All loans must be made for educational purposes; 
i.e., tuition, room, board, books, and related costs. 
Student Aid Funds 
Student aid funds, which are limited in size and 
number, require no interest from the borrower. These 
funds include the Mary Huneke Student Loan Futld 
and the john Baylor Loan Fund. 
The following is a list of active loan funds avail-
able to Iowa State students. New loan funds are 
started frequently. Applications are made at the 
Office of Student Financial Aids, Room 12, Beard-
shear Hall, and require a confidential financial state-
ment. 
ISU Loan Funds 
FUND 
R.M. Allen 
Alumni 
Merrill Anderson 
Ralph W. Atkinson 
john P. Baylor Memorial 
julia Binns 
William Braddock Memorial 
YEAR BEGUN 
1955 
1969 
1970 
1952 
1960 
1970 
1945 
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Mary Davidson Budge 
Class of 1896 
Class of 1913 
Class of 1960 
1 ulia Trueman Colpitts Memorial 
Blair Converse Memorial 
A.C. Drach 
1 ean Crowthers Earhart Memorial 
Earth Science 
Frank A. Easton 
C. L. Finc}:lam 
Forestry 
Ella Gardner Memorial 
Frank Gauley 
General Emergency 
joseph E: Guthrie Memorial 
Hanscom-Edwards Memorial 
Ike Hayes 
Warren G. and Neva Hayes 
Health Professions 
M.D. Helser 
George 0. Henderickson Memorial 
Edward Hogeland 
Ella R. Hughes Memorial 
Mary Huneke 
Christian B. jensen Memorial 
Francis David Korf Memorial 
Guy M. Lambert 
Maude Leber-Lampe 
Max D. Levine 
Lillian C. Lewis 
G.B. MacDonald 
Dennis K. Martin Memorial 
William H. Mast Memorial 
D.O. McCoy 
Irvine E. Melhus Memorial 
George I. Miller 
Monona County 
Merna M. Monroe 
joe S. Morrison Memorial 
Sophia Scott Morrison Memorial 
Martin Mortensen 
National Association of Federal 
_ Veterinarians 
National Defense Student Loan 
Raymond H. Neighbors 
Henry Ness 
Hattie Miller Newens Memorial 
Robert Paul Paxson Memorial 
W. Kiley Powen Memorial 
LaRue F. Prior 
Quaker Oats 
Richard L. Ratterree Memorial 
Fay T. Riggs 
Maria M. Roberts Memorial 
Rolston-Starr Memorial 
Hubert Lee Ruggles Memorial 
joseph Schilling 
Francis A. Sheldon Memorial 
julia McCulloch Smith Memorial 
YEAR BEGUN 
1938 
1947 
1963 
1970 
1936 
1939 
1958 
1963 
1965 
1964 
1957 
1960 
1942 
1970 
1933 
1935 
1965 
1955 
1970 
1967 
1958 
1964 
1965 
1937 
1952 
1958 
1965 
1951 
1972 
1964 
1969 
1960 
1971 
1958 
1964 
1970 
1931 
1964 
1968 
1938 
1948 
1940 
1964 
1958 
1968 
1954 
1910 
1964 
1962 
1966 
1928 
1944 
1971 
1940 
1966 
1944 
1954 
1925 
1930 
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George E. Sokol Memorial 
Lowell 0. Stewart Memorial 
Paul Taylor Memorial 
Hugh Thompson 
George W. Tinsley 
ISU Veterinarians 
George Wallace Wattles Memorial 
Gaylord S. White Memorial 
Georgia White Memorial 
YEAR BEGUN 
1936 
1959 
1958 
1969 
1965 
1958 
1912 
1957 
1922 
Federally Insured Loan Program 
(Guaranteed Loan) 
The Federally Insured Loan Program enables 
students to borrow money through home-town lend-
ing institutions. Students accepted for enrollment, or 
enrolled as at least half-time students, are eligible to 
borrow. If the student qualifies for the Federal 
interest benefits, the Federal Government pays all 
the interest while the student remains in school. 
Upon graduation or withdrawal the student has an 
obligation to repay his loan at an interest rate of 
seven percent. 
Health Professions Student Loan 
and Scholarship Programs 
The Health Professions Student Loan Program 
was authorized by the Health Professions Education 
Assistance Act of 1963, as amended. The purpose 
of the program is to increase the opportunities for 
the training of physicians, dentists, veterinarians and 
other students who demonstrate financial need, while 
in the professional school. 
The Health Professions Scholarship Program has 
the same goals but is aimed at students with excep-
tional need for financial assistance to pursue a pro-
fessional program. 
Any student interested in these programs must 
submit a confidential financial statement. 
Officer Education (ROTC) 
Financial Assistance Grants 
All students enrolled in Advanced ROTC (third 
and fourth years) in Army, Navy and Air Force are 
provided a financial assistance grant of $100 per 
month. Officer Education Scholarship recipients are 
entitled to this financial assistance for the duration 
of the scholarship. 
All-University Scholarships 
A Parents' Confidential Stateme(\t will give a 
student consideration for the following freshman 
scholarships: General, Alumni Achievement, Class, 
General Motors, and any new scholarships that 
might not be listed. 
C.G. Adams Scholarship for a member of Delta 
Upsilon social fraternity. No application necessary. 
Alumni Achievement Fund Scholanhips for fresh-
men and undergraduates. See headnote. 
Athletic Grants-in-aid for graduating high school 
seniors. Established by the Big Eight Conference 
universities. Apply to Department of Athletics. 
George Washington Carver Scholarship for students 
enrolled in journalism and mass communication. 
Lowell L. Carver Industrial Education Scholarship 
for undergraduates majoring in Industrial Education 
with a 2.00 grade point average. 
George W. Catt Memorial Scholarships for seniors. 
No application necessary. 
Class Scholarships for freshmen and undergrad-
uates. Established by the classes of 1906, 1907, 
1908, 1911, and 1915. See headnote. 
Delta Delta Delta Scholarship for an under-
graduate woman. Apply to Delta Delta Delta Sorority, 
302 Ash Avenue, after arrival at Iowa State U ni-
versity. 
Epsilon Chapter of Tau Kappa Epsilon Fraternity 
Scholarship for a member of that fraternity. No 
application necessary. 
General Motors (College Plan} Scholarship for 
freshmen. See he:adnote. 
General University Scholarships for freshmen and 
undergraduates. See headnote. 
Dean Helser Class of 1955 Scholarship for soph-
omores and juniors selected by the Scholarship and 
Awards Committee. 
Interfraternity Council Scholarship for a freshman. 
Apply to Interfraternity Council after arrival at 
Iowa State University. 
Iowa State Club of Chicago Scholarship for a 
student who will graduate from a high school in 
the West Suburban and Suburban League of Chicago. 
Apply to high school principals of respective schools. 
Lane-Wells Scholarships for seniors. Noapplication 
necessary. 
LaVerne Noyes Scholarships for freshmen and 
undergraduates who are blood descendants of men 
who served in World War I. Apply first quarter 
in the University, 12 Beardshear Hall. 
G. W. Morrison Scholarship for students with a 
financial need who have shown qualities of leader-
ship, ability, and future credit to ISU. 
Postmasters ol Iowa Scholarhsip for sophomore 
and junior students who are children or grand-
children of an Iowa postmaster or a deceased Iowa 
postmaster. Provided by the Postmasters Training 
School. Apply to the Financial Aids Office, 12 
Beardshear Hall. 
Schleiter Scholarship program for minority group 
students. 
Laurence Bernard Skold Memorial Scholarship 
for full-time undergraduates. 
V eishea Scholanhips for Iowa freshmen. Appli-
cation blanks are sent to high schools. Applications 
may be made after student completes seventh semester 
of high school. Applications are due by March 31. 
Questions should be directed to: Career Day Director, 
V eishea Central Committee, Memorial Union. 
Walnut Grove Products Company Scholanhip 
for a junior, based on an essay on a chosen sub-
ject. No application necessary. 
Aida ~ilson Scholarship for seniors. Must earn 
major part of expenses and have high scholastic 
standing. 
Madge Young Memorial Scholarship for a Men's 
Residence Association junior or senior with a 2.25 
grade point or above. Apply to MRA president. 
Scholarships Listed Under Two 
or More Colleges 
These scholarships are available to students of 
more than one college. 
Ralph W. Anderson Scholarship for a student 
enrolled in journalism and mass communication. 
Hazel Beck Andre J ournamm Scholanbip for a 
junior in journalism in the College of Agriculture 
or Home Economics. Apply to Department of Jour-
nalism and Mass Communication. · 
James W. Bell "Christmas" Scholarship for a 
science or engineering freshman. No application nec-
essary. Selected once every four years. 
Louis Champlin Jr. Scholarship for a student 
enrolled in journalism and mass communication. 
Farm Journal, Inc. Scholanbips for freshmen in 
agricultural journalism and home economics jour-
nalism. 
W.E. Holmes Scholarship for a journalism m(\jor. 
Apply to Department of J ournalil$m and Mass Com-
munication. 
Journalism Tuition Scholarships for students ma-
joring in journalism. Apply to Department of jour-
nalism and Mass Communication. 
William Kershner Scholarship for a student 
~oring in journalism. Apply to Department of 
1 ournalism and Mass Communication. 
Ruth Watkins Newton Scholarship for a jour-
nalism major. Apply to Department of 1 ournalism and 
Mass Communication. 
R.C.A. Scholarship for a senior in electrical 
engineering or physics. No application necessary. 
Agricultural Scholarships 
Applications for freshman scholarships must be 
submitted by March 1. Application dates for the 
sophomore, junior, and senior scholarships are pub-
licized by the College of Agriculture. Students should 
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contact their adviser or the Awarm and Scholarship 
Committee, 121 Curtiss Hall, for further information 
about these scholarships. 
Alcoa Foundation Agricultural Scholanhips for 
residents of Iowa in their freshman year. 
Allied Milk 4-H Scholanhip for juniors majoring 
in animal science. 4-H background necessary. Apply 
to State 4-H Office by Sept. 1. 
C.E. Bundy Scholanhip for a junior enrolled 
in agricultural education. 
Burpee Award in Horticulture for a junior or 
senior in horticulture. No application necessary. 
C.H. Chase Honorary Scholarship for a sophomore 
in agricultural business with an interest in the re-
tailing of farm equipment. Sponsored by the Iowa 
Retail Farm Equipment Association. 
Chevron Chemical Co. 4-H Scholarships for fresh-
men majoring in agronomy, entomology, horticulture, 
or plant pathology. 4-H background required. Apply 
to State 4-H Office by Sept. 1. 
Chicago and North Western Railway 4-H Scholar· 
ship for a junior, senior or graduate student in 
agricultural business or forestry. 4-H background and 
essay necessary. Apply to State 4-H Office by Aug-
ust 15. 
Chicago Farmers' Club Scholarship for a senior. 
Bernard Collins Memorial Scholarship for a junior 
in animal science. · 
J. Milton Cone Scholarship for a sophomore, 
junior or senior in forestry. No application necessary. 
Cooperative Education Scholarships for freshmen 
interested in cooperative management who are res-
idents of Allamakee, Black Hawk, Buchanon, Cedar, 
Clinton, Clayton, Delaware, Dubuque, Fayette, 
Henry, 1 ackson, 1 ohnson, Jones, Keokuk, Linn, 
Louisa, Muscatine, Scott, Washington, and Winne-
sheik counties. 
Danforth Summer Leadership Training Scholar· 
ship for a freshman. Sponsored by the American 
Youth Foundation. 
J.N. "Ding" Darling Foundation Scholanhips 
for fiSheries and wildlife biology students who have 
an interest in the promotion and communication 
field. 
Davenpm-t Wheel and Canv-. Club, Inc. Con· 
servation Scbolanhip for an undergraduate student 
with an interest in conservation. 
Dekalb Agricultural Research, Inc. 4-H Scholar· 
ship for junior in agricultural business. 4-H back· 
ground required. Apply to State 4-H Office by 
August 15. 
Delicious Apple Tree Scbolanbip for a freshman 
in horticulture. Sponsored by the Iowa Horticulture 
Society. No application necessary. 
Henry R.. Duucan Scholanhip for an undergrad-
uate in animal or dairy science. 
Electric Cooperative Pioneer Scholanbip for a 
freshman in agricultural journalism. 
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A. T. Erwin Scholarship for a junior or senior 
in horticulture. No application necessary. 
E.S. Estel Scholarship for a junior or senior 
in food technology or dairy science. Sponsored by 
the National Dairy Cattle Congress in Waterloo. 
Farm Journal Scholarship for a freshman in agri-
cultural journalism. 
Farmland Industries, Inc. Scholarships for juniors 
and seniors in the College of Agriculture whose 
parents belong to an agricultural cooperative. 
Federal Land Bank of Omaha and Federal Land 
Bank Association in Iowa Scholarships for freshmen 
from Iowa farms. 
Federated Garden Clubs of Iowa, Inc. Scholar-
ships for undergraduates in horticulture and land-
scape architecture. No application necessary. 
FS Services, Inc. Scholarships for junior and 
senior students having an interest in a career in 
business. 
B.J. Firkim Memorial Scholarship for a sophomore 
in agronomy. Sponsored by the friends of the late 
Prof. B.j. Firkins. No application necessary. 
Goke Scholarships for agriculture undergraduates. 
In honor of Alvin Goke. 
Golf Course Superintendenb Association of America 
Scholarships for juniors and seniors enrolled in turf 
management program. 
Wayne W. Gross Memorial Scholarship for a 
freshman from Carroll County. 
George Gund Animal Science Awards for seniors 
in animal science. No application necessary. 
E.S. Haber Award for a freshman in horticulture. 
Sponsored by the Horticulture Club. No application 
necessary. 
E.S. Haber Scholarship for a horticulture or 
landscape architecture undergraduate majoring in 
nursery management or planning a career in the 
lanmcape nursery business. Sponsored by the Iowa 
Nurserymen's Association. No application necessary. 
Heaberlin Agronomy Award Scholarship for seniors 
who have attended an Iowa high school and are 
majoring in agronomy. 
Homelite 4-H Scholarships for freshmen in forestry. 
4-H background required. Apply to State 4-H Office 
by Sept. 15. 
WJ. Hughes Award for a senior in horticulture. 
No application necessary. 
Iowa Crop Improvement Association Scholarship 
for a junior or senior in agronomy. No application 
necessary. 
Iowa Master Farmer's Club Scholarships for ag-
ricultural journalism undergraduates. 
Iowa Pest Control ()peraton Association Scholar-
ship for an entomology undergraduate. No applica-
tion necessary. 
Iowa Society of Farm Manager's and Rural 
Appraisers Scholanhip for a junior or senior in 
the College of Agriculture with an interest in pro-
fessional farm management. 
Iverson Honorary Dairy Industry Scholarship for 
food technology undergraduates. Sponsored by alumni 
and friends in honor of Prof. C.A. Iverson. No 
application necessary. _ 
lzaak Walton League of American and Auxiliary 
Scholarships for students in fisheries and wildlife 
biology. Sponsored by several Izaak Walton League 
chapters in Iowa. No application necessary. 
Izaak Walton League Ottumwa Chapter Scholar-
ship for a junior or senior from southeastern Iowa 
counties who is majoring in agricultural engineering, 
fisheries and wildlife biology, forestry, or outdoor 
recreation. 
Russell I. Klopp Award for a senior in horti-
culture. No application necessary. 
Knights of Ak-Sar-Ben Scholarships for freshmen 
from Iowa counties which had exhibitors at the 
Ak-Sar-Ben livestock show the previous year. 
Edwin T. Meredith Foundation 4-H Scholarship 
for freshmen in agriculture. 4-H backgroundrequired. 
Apply to State 4-H Office by August 15. 
Milwaukee Road Railroad 4-H Scholarship for 
freshman in agriculture. 4-H background required. 
Apply to State 4-H Office by August 15. 
Moorman Manufacturing Company Scholarships 
for freshmen and sophomores. 
Poultry Industry Scholarships for stu dents in poultry 
science. Sponsored by the members of the poultry 
industry of Iowa. 
Production Credit Associations in Iowa Scholar-
ships for freshmen from Iowa farms. 
Ralston Purina Company Scholarship for a junior 
or senior in agricultural business, agricultural ed-
ucation, agricultural engineering, agricultural jour-
nalism, agronomy, animal science, dairy science, farm 
operations, food technology, or poultry science. 
Rice Estate Advanced Curriculum Scholarships 
for juniors and seniors. 
Rice Estate International Service Scholarships 
for juniors or seniors taking the Preparation for 
International Service in Agriculture program. 
Bruce Russell Scholarship for a junior in agri-
cultural business, agricultural education, agronomy, 
animal science, dairy science or farm operation who 
has an interest in professional farm management. 
Paul P. Stewart Memorial Scholarship for a soph-
omore, junior, or senior student in dairy science, 
sponsored by dairymen and friends of the late Paul 
P. Stewart. 
Wehr Corporation 4-H Scholarship for junior 
in agriculture. 4-H background required. Apply to 
State 4-H Office by August 15. 
H.K. Wilson Advanced Curriculum Scholarship 
for a sophomore who has earned a 3.0 cumulative 
average. 
Chuck Worcester Intern Scholanhip for a junior 
to work one summer as a farm editor and one 
school year as a campus correspondent. 
Zimmerman Memorial Prize for a junior in hor-
ticulture. No application necessary. 
Engineering Scholarships 
Applications for all College of Engineering schol-
arships, awards, and aid funds must be made in 
triplicate by Jan. 30. All scholarship applications 
should be addressed to the Scholarships and Awards 
Committee, College of Engineering, 104 Marston 
Hall. Application blanks are available in the various 
departmental offices. In this section only, a reference 
to an undergraduate refers to a sophomore, junior, 
or senior. 
Alcoa Engineering Achievement Scholarship for 
an engineering senior. 
Alcoa Engineering Scholarships for undergraduates 
in engineering. 
American Institute of Industrial Engineers Scholar-
ship for a senior in industrial engineering. 
Associated General Contractors Scholarship for a 
junior or senior in civil engineering or a second-
year stu dent in construction technology. 
Black and Veatch Scholarships for freshmen in 
civil engineering. 
Boeing Scholarships for juniors or seniors in elec-
trical, mechanical, aerospace, and civil engineering, 
and industrial administration. 
Bourns Inc. Scholarship for a junior or senior 
in electrical, mechanical, or industrial engineering. 
Amos E. Buetell Memorial Award for a senior 
in mechanical or electrical engineering. 
Wallace L. Cassell Memorial Scholarship for an 
electrical engineering junior. 
Ceramic Engineering Alumni Fund Scholarship 
for a ceramic engineering student. 
Continental Oil Company Scholarship for an 
undergraduate in chemical engineering. 
Dr. J.B. Davidson Scholarship for an undergrad-
uate student in agriculture engineering. 
Durant, Deininger, Dommer, Kramer, and Gordon 
Scholarship for a senior in architecture. 
Dow Corning Scholarship for a chemical en-
gineering student. 
Electric Cooperative Pioneer Scholarship for an 
electrical engineering student interested in power 
transmission. 
Ferro Corporation Scholarship for a junior or 
senior in ceramic engineering. 
Robert W. Flanagan Environmental Engineering 
Award for a civil engineering junior or senior. 
Almon H. Fuller Scholarship for a senior m 
civil engineering. 
Murray Gautsch Scholarship for a student in 
ceramic engineering. 
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Gi~bs-C~ ~cho~p for an engineering junior 
or semor wtth mterest m the construction industry. 
Goodyear Scholarship for a senior in chemical 
or mechanical engineering. 
A.P. Green Refractories Scholarship for a stu-
dent in ceramic engineering. 
Frank W. Griffith Educational Award for a senior 
in architecture. 
Walter Handy Memorial Scholarship for a junior 
in civil engineering. 
Henning H. Henningson Memorial Scholanhip 
for an electrical engineering freshman from a rural 
community. 
Burdette Higgins A wards Scholarship for a grad-
uating senior in architecture. 
Donald D. Kaser Memorial Scholarship for a 
sophomore student in any engineering department. 
Karl Keffer Memorial Scholarship for an ar-
chitecture student. 
Frank Kerekes Memorial Scholarship for a junior 
or senior in civil engineering. 
Peter Kiewit Sons' Co. Scholarship for a senior 
in civil engineering. 
Kimball Scholarship for students enrolled in the 
College of Engineering. 
Link-Belt Speeder Corporation Scholarship for a 
junior or senior in mechanical engineering or a 
second-year student in mechanical technology. 
Fred F. Loy Memorial Award for a junior or 
senior in civil engineering. 
Master Builden of Iowa Scholarship for a junior 
or senior in construction engineering or civil en-
gineering. 
The Maytag Scholarship in Engineering for a 
senior in mechanical or industrial engineering. 
James P. McKean Memorial Scholarship for an 
industrial engineering student. 
Frank S. McCutcheon Dl Memorial Scholar-
ship for a junior in metallurgy or mechanical en-
gineering. 
Keith B. Merrill "Christmas" Scholarship for 
a junior or senior in civil engineering. 
Minnesota Mining and Manufacturing Company 
Scholarships for engineering undergraduates. 
Missouri Valley Machinery Company Scholar-
ships for engineering freshmen. 
Guy W. Morrison Scholanhip for a junior or 
senior in civil, electrical, industrial, or mechanical 
engineering, or technical journalism. 
Carl E. Nelson Sc~olanhip for a junior or senior 
in engineering. 
Herman W. Nelson Memorial Scholanhip for 
a senior in mechanical, electrical, or industrial en-
gineering. 
Pennsylvania Glass Sand Corporation Scholanhip 
for a senior in ceramic engineering. 
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Pioneer Lumber Company Scholarship for a civil 
engineering junior or senior. 
Frank Ricker Memorial Scholarship for a junior 
or senior in any engineering department. 
Adolph Shane Memorial Scholarship for an elec-
trical engineering junior or senior. 
Standard Oil of California Scholarships for an 
undergraduate in chemical or mechanical engineering. 
Sundstrand Corporation Foundation Scholarship 
for a freshman in mechanical or agricultural en-
gineering. 
Russell Thompson Memorial Scholarship for an 
undergraduate sophomore. 
Herbert 0. Ustrud Memorial Scholarship for a 
senior in civil engineering. 
Western Electric Fund Scholarship for an en-
gineering undergraduate. 
Leonard Wolf Memorial Scholarship for a junior 
or senior in architecture. 
Home Economics Scholarships 
Applications must be submitted by April 1 for 
freshman scholarships and by March 1 for upper-
class scholarships. Unless otherwise stated below, 
send applications to the Home Economics Scholar-
ship and Awards Committee, 122 MacKay Hall. 
For further information, inquire at the Office of 
the Dean of the College of Home Economics. 
Home Economics Alumnae Scholarships from 
Alumni Achievement Funds for undergraduate students 
in home economics. 
Janice Peterson Anderson Purchase Award. Rec-
ognition through purchase award of art work of 
distinguished quality by students of the Department 
c:l Applied Art. Annual purchases of fine examples 
of art for a permanent collection. 
Marietta Bamble Anderson Award Fund for stu-
dents in applied art and textiles and clothing. Inquire 
at Applied Art or Textiles and Clothing Department, 
MacKay Hall. 
Grace M. Augustine Scholarship for a graduate 
student in institution management. Inquire at In-
stitution Management Department, 11 E MacKay Hall. 
Bishop Buffets, Inc. Scholarships for men in 
four-year institution management degree programs. 
Inquire at Institution Management Department, 11E 
MacKay Hall. 
Helen Alice Burling Scholarship for a sophomore, 
junior, or senior student in home economics. 
Lillian StOI'IDI Coover Memorial Scholarship for 
a graduate student in nutrition or dietetics. Inquire 
at Food and Nutrition Department, 107 MacKay Hall. 
Fl'&Dea H. Crawford Scholarship for a person 
who intenm to work in school food service or is 
now engaged in school food service work and wishes 
to prepare fw·ther for responsibilities of school food 
service administration. Inquire at Institution Manage-
ment Department, 11 E MacKay Hall. 
Danforth Leadership Training Scholarship for a 
home economics freshman. 
Delta Phi Delta Award for an upperclass student 
in applied art. Established by a bequest in the will 
of Joanne Hansen. Inquire at Applied Art Depart-
ment, 215B MacKay Hall. 
Julie Diekmann Memorial Award for a senior 
woman in applied art. No application necessary. 
Electric Cooperative Pioneer Scholarship for an 
undergraduate in home economics journalism. 
Electrical Womens' Round Table Organization 
Awards for sophomores, juniors or seniors. 
Ercel S. Eppright Recognition Awards for out-
standing upperclass students in food and nutrition. 
No application. 
Farm Journal Scholarship for a high sc~ool. stu-
dent planning to major in home econorrucs JOUr-
nalism. Inquire at Department of 1 ournalism and 
Mass Communication. 
Vera Foreman Friley Scholanhip for a home 
economics senior. 
Anna Lee Garret Gautsch Scholarship for an 
undergraduate student in home economics who has 
demonstrated high scholarship and proficiency in the 
natural and physical sciences. No application. 
Gerber Lillian Storms Coover Scholarship for 
a sophomore, junior or senior student in food and 
nutrition. 
Lorraine Wells Hill Scholarship for sophomore, 
junior or senior student in home economics. 
Norma R. Hollen Scholarship for a student in 
home economics with preference for textiles and 
clothing. Inquire at Textiles and Clothing Department, 
140 MacKay Hall. 
Home Economics Alumni Scholarships for soph-
omore junior or senior students in home economics. 
Establlshed b~ the ISU Home Economics Alumni 
Association. 
Iowa County Extcmion Home Economists As-
sociation Scholarship for a freshman student in home 
economics. Inquire at any County Extension Office. 
Iowa Home Economics Association Scholarship 
for a freshman with 4-H or FHA record and a 
graduate of an accredited Iowa high school. Make 
inquiry to Scholarship Committee, Iowa Home Eco-
nomics Association. 
Howard Johnson's Scholanhip for a student en-
rolled in the Department of Institution Management. 
Inquire at Institution Management Department, UE 
MacKay Hall. 
Millie Kalscm Award for a student in food and 
nutrition. 
Catherine MacKay Scholanhip for a home eco-
nornics freshman. 
Martha Moffit Scholanhips for undergraduate stu-
dents in food and nutrition ma,Jormg in dietetics. 
Inquire at Food and Nutrition Department, 107 
MacKay Hall. 
P. Mabel Nelson Scholarship for a sophomore, 
junior, or senior student in food and nutrition who 
is interested in pursuing graduate study in food 
science or nutrition. 
Esther Compton Ogland Memorial Scholanhip 
for an Iowa resident who is a senior in home eco-
nomics education. 
Florence Pen Scholarship for an undergraduate 
in food and nutrition. Inquire at Food and Nu-
trition Department, 107 MacKay Hall. 
Stouffer Restaurant Corporation Scholanhip for 
a sophomore, junior, or senior student in institution 
management. 
Pearl Swanson Fellowship for a Ph. D. candidate 
in any major field in home economics. 
Tall Corn Chapter of Club Managers Association 
c:l. America Scholanhip for an Iowa resident who is 
a sophomore, junior, or senior in institution manage-
ment. Inquire at Institution Management Depart-
ment, llE MacKay Hall. 
John R. Thompson Company Scholarship for 
a student enrolled in the Department of Institution 
Management. Inquire at Institution Management 
Department, llE MacKay Hall. 
V eishea Cherry Pie Award for an undergraduate 
or graduate student in institution management. Es-
tablished by Institution Management Club and In-
stitution Management Department. Inquire at In-
stitution Management Department, 11 E MacKay Hall. 
Florence WaUs Scholarship for sophomores and 
juniors. 
Sciences and Humanities 
Scholarships 
Unless otherwise indicated, apply to the Scholar-
ships Committee, 12 Beardshear Hall. 
Gertrude Herr Adamson Scholarship in Mathe-
matics for an undergraduate student who has dis-
played ingenuity in mathematics. No application 
necessary. 
Ch.emistry Department Awards for freshmen, soph-
omores, juniors, and seniors in chemistry who display 
outstanding scholarship. No application necessary. 
Collins Radio Company Award in Physics for 
the senior who demonstrates highest competence in 
physics. No application necessary. 
Dow Chemical Company Scholarship for a fresh-
man in chemistry. Apply to Chemistry Department 
at end of fli'St semester of high school senior year. 
Ernst and Ermt Accountancy $500 Scholarship 
offered by the Department of Industrial Adminis-
tration. No application necessary. 
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George Freeman Memorial Scholanhip for a 
junior, senior, or graduate student in general or rural 
soci\llogy. 
Dio Lewis Holl Award to an outstanding senior 
who completes his work in the current academic 
year in the curriculum in mathematics. No applica· 
tion necessary. 
Iowa Science Talent Search Scholarship for a 
high school senior who is a participant in the Na-
tional Talent Search of Science Clubs of America. 
Thomas H. McBride Scholanhips in Natural 
Sciences to undergraduates for expenses at Iowa 
Lakeside Laboratory. Apply to Director, Iowa Lake-
side Laboratory, Zoology Department, University of 
Iowa, Iowa City. 
Minnesota Mining and Manufacturing Prize in 
Physics for a sophomore who shows outstanding 
promise for a career in physics. No application 
necessary. 
Pi Mu Epsilon Award to a junior who has com· 
pleted sophomore calculus and holds the highest 
scholastic average in freshman and sophomore mathe-
matics and in general scholarship. No application 
necessary. 
Purchasing Agents Scholarship for a junior or 
senior in the general area of purchasing. No appli-
cation necessary. 
Veterinary Medicine 
Scholarships 
Ak·Sar-Ben Awards to two students that have 
completed their third year of veterinary medicine 
curriculum. Apply to the chairman of the Equine 
Section, Veterinary Clinical Sciences. 
Allen Products Scholanhipe for students in vet-
erinary medicine with financial need. 
American Veterinary Medical Auociation Women'• 
Anxitiary Award for a senior veterinary student. 
G.G. Graham Scholanhips for graduating seniors 
in clinical medicine. 
Keomah Kennel Club SchoJanhip for a worthy 
veterinary medicine student with fmancial need with 
preference to residents of Keokuk, Mahaska and 
bordering counties of Iowa. 
Oris P. Iclsv0011 Memorial Award to a senior 
student interested in large animal medicine and 
surgery. Preference is given to seniors from the 
states of North Dakota and Wisconsin. 
Iza Merchant Award for a College d Veterinary 
Medicine student's wife who has shown the greatc:at 
interest and has been active in the Auxiliary to the 
Iowa State Student Chapter t;l the American Ve~­
erinary Medical Association. 
Merck Veterinary Mam1al Award given to a 
junior and a senior. 
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Charles Pfazer and Company Award for a junior 
m veterinary medicine. Applications are submitted 
to the Chairman of the Honors and Awards Com-
mittee. 
Riser Small Animal Award for a senior in small 
animal medicine and surgery. 
Paul F. Starch Phi Zeta Award for a freshman 
in veterinary medicine. 
Charles Steele Memorial Award for a veterinary 
medicine sophomore. 
Upjohn Award for a senior who shows pro-
ficiency in large animal medicine. 
Upjohn Award for a senior who shows pro-
ficiency in small animal medicine. 
Walnut Grove Large Animal Nutrition Award 
for a fourth year veterinary student. 
Iowa State University Veterinary Medical 
Alumni Association Scholarships 
Henry Dale Bergman Award for a third year 
student in veterinary medicine. 
George Judisch Scholarship Prize for the fourth 
year' veterinary student with the highest scholastic 
average. 
Ivai Arthur Merchant Award for a second year 
student in veterinary medicine. 
Burton C. Thomson Award for a first year vet-
erinary student. 
Student Life 
Athletics 
Iowa State is a member of the Big Eight Con-
ference, which includes the University of Nebraska 
University of Colorado, University of Kansas, Kansa~ 
State University, University of Oklahoma, Oklahoma 
State University, and the University of Missouri. 
Iowa State teams have won national honors in recent 
years in football, baseball, wrestling, and gymnastics 
and is a perennial conference contender in basket: 
ball, swimming, track, cross-country, golf, and tennis. 
IntramuraL. 
One of the most extensive intramural programs 
in the nation allows undergraduates, graduate stu-
dents, and faculty to compete together in informal 
sports competition. Undergraduates compete as repre-
sentatives of residence groups and ~1 fraternities. 
Men compete in touch football, volleyball bowl-
ing, pocket billiarm, billiarm, archery, trap sh~ting, 
bicycling, handball, squash, cross-country, basket-
ball free throws, ice hockey, basketball, table tennis, 
wrestling, bridge, chess, swimming, indoor track, 
skiing, ice skating, water polo, racketball, softball, 
badminton, tennis, golf, outdoor track, and tug-o-war 
Women compete in touch football, cross-country, 
softball, volleyball, tennis, golf, bowling, basketball, 
basketball free throws, squash, archery, table tennis, 
swimming, fencing, bridge, chess, pocket billiards, 
skiing, badminton, ice skating, racketball, indoor and 
outdoor track, and canoe camping. 
Co-recreational activities are offered in touch foot-
ball, bowling, archery, trap shooting, bicycling, cross-
country, basketball free throws, basketball, table 
tennis, bridge, swimming, indoor and outdoor track, 
ice skating, volleyball, racketball, badminton, golf, 
tennis, and tug-o-war. 
Sports Clubs 
Students who desire more opportunities for sports 
participation than offered by the intramural pro-
gram, may wish to join one of the twenty-two sports 
clubs on campus. These include badminton, canoe, 
cycle, fencing, flying, handball, hockey, judo, rifle 
and pistol, rodeo, rugby, sailing, scuba, skiing, sky· 
diving, soccer, tae-kwon-do, trap and skeet, volley-
ball, water polo, water skiing, and weight-lifting 
clubs. 
These clubs offer instruction and competition at 
the local and intercollegiate levels. Dues are set by 
the club members and all clubs receive financial 
subsidy from the Government of the Student Body to 
enable students to participate regardless of their 
financial situation. 
Debate and Forensics 
Iowa State Debaters participate in several kinds 
of forensic activities. In addition to competing in 
intercollegiate debate, oratory, extemporaneous, and 
persuasive speaking contests, they provide service to 
professional and educational organizations. Each year 
the Debaters travel over 30.000 miles to attend 
approximately 30 tournaments, participating in over 
400 debates. They sponsor both high school and 
collegiate speech tournaments, in addition to an on-
campus Public Debate Series. The University is a 
member of the Iowa Intercollegiate Forensic Associa-
tion, Missouri Valley Forensic League, and has a 
chapter of Delta Sigma Rho-Tau Kappa Alpha, 
national forensics honorary. Participation in forensics 
is open to all students, with or without previous 
experience. 
Fraternities and Sororities 
All social fraternities and sororities are under 
the coordination of the Dean of Students Office. 
Several staff members work through Interfraternity 
Council and Panhellenic Council to provide oppor-
tumtles for self-development of students in these 
residence groups. 
The 36 social fraternities with chapters at Iowa 
State have approximately 2,400 men and house about 
2,000 of these. The cost of living in a fraternity 
house varies from $280 to $360 per quarter, with 
an average of $335. This amount includes room, 
board, social dues, and other chapter expenses. 
Initiation fees range from $20 to $117.50 per member, 
with an average cost of $80. The higher fees generally 
include the cost of the fraternity pin. First-year men 
students may live in a fraternity house. 
There are approximately 980 women in the 14 
national social sororities. The house bill for each 
member of these chapters ranges from $330 to $375 
per quarter, with an average cost of approximately 
$345. This amount includes room, board, social 
and national dues, other chapter expenses, and in 
some cases, the building fund payment. Initiation 
fees vary from $24 to $95. The higher figure may 
include the cost of the active's pin or "badge," 
building fund payment, and lifetime membership. 
Freshman women pledged during formal rush 
or later in the year are urged to live in the residence 
halls for the academic year. However, both they and 
upperclass women may move into their sorority house 
before or after initiation upon invitation of the 
chapter, providing they abide by their residence 
hall contracts. 
Any student admitted to Iowa State is eligible 
to go through rush. There is no grade requirement. 
Honor and Professional 
Organizations 
Ten honor societies, which elect membership 
primarily on attainment in scholarship or research, 
are recognized by the University: 
Alpha Kappa Delta-Sociology 
Alpha Lambda Delta-Freshmen (women) 
Alpha Zeta-Agriculture and Veterinary Medi-
cine (men) 
Gamma Sigma Delta-Agriculture and Veteri-
nary Medicine 
Omicron Nu-Home Economics 
Phi Eta Sigma-Freshmen (men) 
Phi Kappa Phi-AU-University 
Phi Zeta-Veterinary Medicine 
Sigma Xi-Scientific research 
Tau Beta Pi-Engineering 
Professional societies that choose their member-
ship from stu dents having special departmental affilia-
tions and meeting scholastic and character require-
ments are officially recognized in most curricula of 
the University. There are also departmental clubs 
and organizations that meet special interests. 
In addition, activities honoraries focus their re-
quirements on the basis of interest, participation, or 
special attainment in all-University activities. Cardinal 
Key and Mortar Board are the highest activities 
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honoraries for men and women respectively. Both 
select members on leadership, service to Iowa State, 
scholarship, and character. 
Seven other activities honoraries recognize stu-
dents in various special areas. 
Independent Student Association 
The Independent Student Association is an or· 
ganization of men and women living ~utside resi-
dence halls, fraternities, and sororities. Its purpose 
is to serve the interests of all students living off 
campus and to offer them an opportunity to partici-
pate in social activities, intramural sports, and various 
campus activities. Its representatives may serve on 
the Government of the Student Body. Both within 
the campus organization and through the National 
Independent Student Organization, the Independent 
Student Association provides the opportunity for its 
members to develop their own leadership capabilities. 
The ISA office is located in the Memorial Union. 
Lectures 
During the academic year the University Lecture 
Series brings to the campus a number of speakers 
eminent in national and international affairs, the 
sciences and the arts. In addition to their formal 
lectures, a number of these speakers meet with 
students informally for discussions. Through these 
lectures and discussions the students are given a 
well-rounded presentation on subjects and areas af-
fecting their culture, educational and economic philos-
ophy, and scientific development. A World Affairs 
Institute, concentrating on one aspect of international 
interest and drawing on experts in the field, and a 
National Affairs Institute, concerned with a topic of 
current interest in the United States. are held each 
year. Focus, an annual fine arts festtval, wtth em-
phasis upon student creativity in the arts, is held in 
the spring. From time to time University Lecture 
Series also sponsors or cosponsors dramatic, dance, 
and musical events. 
Memorial Union 
The Memorial Union is the center of much in-
formal education on campus. It is a meeting place 
and headquarters for most of the larger student 
organizations. Dances, banquets, lectUres, concerts, 
shows, exhibits, and other large campus gatherings 
are accommodated in its meeting halls and ball· 
rooms. Recreational facilities include bowling alleys, 
table tennis, billiards, television, and a music listen· 
ing room, as well as quiet lounges and a browsing 
library. A small chapel occupies one corner of the 
building. A cafeteria, private dining rooms, a res· 
taurant, and a snack bar cater to guests m the 
University as well as students and faculty. Over· 
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night guest rooms are occupied by campus visitors. 
A bookstore meets nearly every student need. 
Launched by alumni as a memorial to the service 
of sons and daughters of 'the university in W o~ld 
War I, Memorial Union has now become a memonal 
to all Iowa State men and women who have served 
in the armed forces of our country. 
Acquisition cost of the building was nearly $4.5 
million. The Memorial Union is owned and operated 
by students and alumni of Iowa State and is financed 
from dues and from fees received from services. 
Music Activities 
An opportunity to er:ijoy music, as both a listener 
and a performer, is provided all Iowa State students. 
The Department of Music offers a full instructional 
program in vocal and instrumental music. theory, 
history and literature, and music educat10n. Large 
student performing organizations include three 
choruses, three banm, and a symphony orchestra. 
Smaller student ensembles include the Chamber 
Singers, Musica Antiqua, Cardinal Keynotes and the 
Concert Jazz Ensemble. Campus concerts, student 
operas, musical shows, concert tours, and a Christmas 
Festival of Music are among the musical events 
offered yearly. 
Two concert series bring professional performers 
of high caliber to the campus and the city of Ames. 
Choral groups, orchestras, opera, ballet, and solo 
artists are presented. In addition, a series of concerts 
and recitals is given each year by members of the 
music faculty. 
Sigma Alpha Iota and Phi Mu Alpha, profes-
sional music fraternities for women and men, are 
represented on campus. 
Religious Life 
Iowa State is a state-supported, nonsectarian 
institution, but it recognizes the importance of spirit-
ual life and cooperates with the many off-campus 
groups which fulfill the religious needs of the com-
munity. 
Most of the larger denominations have churches 
within easy walking distance of the campus. A 
number of these have built attractive student centers 
in connection with the churches and conduct exten-
sive student programs under the direction of pro-
fessionally trained persons. 
The Student Religious Council plans and coordi-
nates programs which bring the various student 
groups in dialogue with each other as well as with 
nonwestern religious groups. 
The YWCA and YMCA are located in Alumni 
Hall, near central campus. They design programs 
which bring students to active participation in campus 
and community life and challenge them to a deeper 
exploration of their value commitments. 
Residence Halls Associations 
Approximately 8,100 undergraduates live in the 
residence halls at Iowa State University. These resi-
dence halls are organized geographically into three 
autonomous student associations: The Towers Resi-
dence Association (TRA), the Richardson Court 
Association (RCA), and the Union Drive Association 
(UDA). The approximately 2,700 students in each 
of these coeducational associations elect a group of 
executive officers who are responsible for coordinating 
University events and activities with the association 
residence hall program. In addition, each association 
funds and maintains a social program, an intramural 
program, a camera club, a ham radio club, and 
numerous committees that supplement the total social-
educational development of the individual residents. 
The three associations also jointly sponsor several 
projects such as the KPGY AM-FM radio station 
and Residence Hall Week. 
Each association is further organized into smaller 
living groups called houses. These houses of 40 to 60 
members are the foundation of Iowa State's residence 
hall program. Members of the houses elect their own 
officers, and the majority of all programs are planned 
on a house-participation basis. The individual's edu-
cational experience is augmented by active parti-
cipation in the total house program. 
Seminar '73 
Seminar '73 ('74, '75, etc.) was established by 
interested faculty and staff as a means of conducting 
discussion on current issues. The various seminars 
meet once a week, and ISU students are allowed one 
hour of credit for attendance. Leaders include stu-
dents, ISU professors, and community leaders. Recent 
topics include "Campaign '72," "Applications of 
Space Technology,'' ''Pornography and Censorship,'' 
"Leadership Styles," and "Film as Literature." 
Special Recognitions 
The Deans' List, issued at the close of each 
quarter, recognizes undergraduate students who have 
been enrolled for 15 or more hours during the quar-
ter and have earned a quality-point average of 3.5 
or higher. 
Undergraduate students who have an average of 
3.5 or above for all work taken in the University 
are graduated "with distinction." 
Many special awards, established by professional 
groups, alumni, and others interested in the U Diver-
sity, are presented annually in recognition of aca-
demic attainment and noteworthy achievements in 
other areas of campus life. Information about awards 
offered in the various colleges is available through 
the offices of the respective deans. 
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Theatre and Dramatics 
The Iowa State University Theatre, Department 
of Speech, produces a season of six major presen-
tations each year, two each quarter. The season's 
bill endeavors to offer a variety of theatrical fare 
including a musical, a children's play, well-know~ 
dramatic literature and unusual and lesser-known 
plays. Practical experience in all phases of theatrical 
production is open to interested, registered students 
within the University. The season is partially sub-
sidized by an allocation from the Government of the 
Student Body; therefore, all students paying activity 
fees may attend a performance upon presentation of 
their activity fee card plus a small validation charge. 
The ~heatre also presents a series of fifteen films, 
five each quarter, including unusual and classic 
American and foreign films. 
Other Theatre sponsored programs include Speech 
455, directing-class projects; Laboratory Theatre, 
student-produced plays; Players, student dramatic 
organization; 1-Alum, a local theatre honorary; Theta 
Alpha Phi, a national dramatics honorary; and a 
Summer Theatre program which is currently the 
Showboat Players located in Clinton, Iowa. 
Bachelor's Degree 
Requirements 
A cumulative average of at least 2.00 in all work 
taken at Iowa State University is required for grad-
uation. 
A student transferring from another college or 
university to Iowa State is required to have a 2.00 
cumulative average. A student may, however, be 
admitted with a quality-point deficiency, but will be 
required to earn enough quality points above a 2.00 
at Iowa State to offset the quality-point deficiency 
at the time of entrance. 
A student who takes work at another college or 
university after having been admitted to Iowa State 
is required to submit transcripts of all work taken 
elsewhere upon registration at Iowa State. This work 
must average a 2.00 or the deficiency of quality 
points will be assessed against the student. Failure to 
submit such transcripts will be grounds for dismisSal. 
In unusual circumstances, the academic standards 
committees of the respective colleges may review and 
give further consideration to the records of students 
who, except for grade-point average, have satis-
factorily completed all graduation requirements. If 
the appropriate college academic standards committee 
considers that the educational and professional needs 
of such a student have been satisfactorily met, or 
can be satisfactorily met by imposing further con-
ditions, then the committee may recommend to the 
dean of the college that the student be graduated 
or that a supplemental program be accepted in place 
of the fully unqualified grade-point average. The 
college academic standards committee chairman re-
ports such exceptional actions to the University Aca-
demic Standards Committee. 
High scholarship is recognized at graduation. 
Students who have a cumulative quality-point average 
of 3.50 or above are eligible to graduate with distinc-
tion. The quality-point average upon which gradua-
tion with distinction is determined includes all work 
undert\_ken at Iowa State prior to the opening of 
the quarter in which the student receives his degree. 
The last 45 quarter credits needed to complete 
the requirements for a bachelor's degree must be 
taken in residence. However, nine of these last 45 
quarter credits may be taken out of residence if in 
elective courses. 
A student may receive two bachelor's degrees if 
he meets the requirements of each curriculum and 
earns at least 45 credits beyond the requirements 
of the curriculum requiring the greater number of 
credits. Each degree program must be approved by 
the appropriate department chairman or head. 
English Proficiency Requirement 
Students who have taken a first year English 
sequence and received no mark lower than a "C" 
and students whose native language is something other 
than English are not subject to. the English pro-
ficiency requirement. The remainder must take the 
examination during the fmt quarter of the junior 
year. Those who fail the junior-level proficiency 
examination in English will be assigned to the Writing 
Clinic by their academic advisers. The student's 
major department will stipulate further procedures 
after receiving advice from the Clinic. Procedures 
may include the following: (a) sustained study in the 
Writing Clinic, (b) private tutoring, (c) written 
reports within the m~or department. The Writing 
Clinic will give descriptive reports to the student's 
department but will not issue pass-fail evaluations. 
The major department will be the final judge of the 
student's readiness to graduate. 
Library Study 
Independent study and investigation through the 
use of books and libraries enable students to grow 
intellectually and proCessionally in college and after· 
ward. For this reason, all students receive instruction 
in the use of the University Library, including 
practice in how to locate the published literature of 
their respective fields of study. 
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Curriculum Requirements 
The curriculum requirements both in number of 
credit hours and specific courses are guidelines for 
the student and his adviser in planning an academic 
program. The curriculum is subject to change and 
because of these changes ac:ljustments may need to 
be made. 
Catalog in Effect 
The catalog under which a student wishes to 
graduate may be determined with certain limitations 
by the student. Subject to these limitations a stu-
dent may elect the catalog in effect at the time of 
his graduation or either of the two catalogs in effect 
immediately prior to the one in effect at the time of 
graduation. He must select a catalog in effect during 
his enrollment and meet the full requirements of this 
catalog except in instances where courses are no 
longer available or where there have been program 
changes. These acljustments are made by the stu-
dent With the approval of the head of the depart-
ment in which the student is majoring. 
Student 
Regulations 
Grading System 
For each credit earned, quality points are given 
according to the grade attained: 
A 4 points C 2 points F 0 points 
B 3 points D 1 point P Pass 
Grade reports are prepared each quarter and are 
supplied to students. Grade reports are not routinely 
sent to parents but are made available upon their 
request. 
For more detailed information see Tht Chart, the 
student handbook. 
Satisfactory Academic Progress 
Minimum satisfactory scholastic achievement is 
represented by a 2.00 quality-point average each 
quaner of enrollment. Although failure to achieve 
this average is not cause for immediate dismissal, a 
student whose work is not satisfactory over a period 
of time is placed on temporary enrollment or may 
be dismissed in accordance with the regulations pre-
scribed by the University Academic Standards Com-
mittee and the academic standards committee of the 
college in which he is enrolled. 
Class Attendance 
Students are expected to attend class periods as 
scheduled. An excuse for any class period missed is 
a matter between the student and his instructor. 
Student Conduct 
It is expected that all Iowa State students are 
on campus for serious educational pursuits and that 
they will conduct themselves so as to preserve an 
appropriate atmosphere of learning. It is also expected 
that all students who enroll at Iowa State are willing 
to assume the responsibilities of citizenship in the 
campus community. Association in such a community 
is purely voluntary, and any student may withdraw 
from it at any time that he considers the obligations 
of membership disproportionate to the benefits. While 
enrolled, students are subject to U Diversity authority, 
which includes the prerogative of dismissing those 
whose conduct is unsuited to the aims of an institu-
tion of higher learning. 
The President has delegated the authority to 
establish policy and to deal directly with discipline 
cases to the Committee on Student Behavior. See 
The Chart, the student handbook. 
Motor Vehicles and Bicycles 
Students are permitted to own and operate motor 
vehicles-automobiles, motor scooters, and motor· 
cycles. Motor vehicles, however, are in no way 
necessary for an Iowa State student, and the Uni-
versity believes students under 19 years of age will 
find it to their best interests not to operate an auto-
mobile in Ames. Those who operate a motor vehicle 
or bicycle must abide by the rather extensive traffic 
and parking regulations, necessary because of the 
congestion on campus. Fines are levied for infractions 
of these regulations. 
Pass-Not Pass 
A limited number of courses may be elected 
under- the Pass-Not Pass system. For the regulations 
regarding this system, see Tht Chart, the student 
handbook. 
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Colleges and Curricula 
The Univei'Slty is organized into seven colleges: 
College of Agriculture, College of Education, College 
of Engineering, College of Home Economics, College 
of Sciences and Humanities, College of Veterinary 
Medicine. and the Graduate College. 
The main academic programs at each are here 
listed, together with the degrees or certificates awarded 
upon comp1et1on. In many cases, certain ~ors, 
options, or electives allow for increased specialization 
"Y.ithin the programs. Programs which are adminis-
tered jointly by two colleges are listed within each 
college. 
SPECIAL PROGRAMS 
-Military training is offered through three sep-
arate ROTC programs-the Army, Navy, and Air 
Force. Training is on an elective basis. A student 
who completes a program of four years may be com-
missioned as a military officer. 
-Inter-institutional programs offer students the 
opportunity of completing two years of study in 
another institution, then completing the last two 
years at Iowa State. Several such programs are 
offered by the College of Home Economics. 
-Dual degree programs allow students who com-
plete the first three years in certain curricula at 
Iowa State and who satisfactorily complete the f1rst 
year in a recognized medical, dental, veterinary med-
ical, or law curriculum to be awarded the bachelor's 
degree from Iowa State. 
-The Iowa Lakeside Laboratory at Lake Okobqji 
offers two terms of five weeks each in june, July, 
and August. A cooperative program in teaching and 
research, this summer laboratory for the biological 
sciences is sponsored by Iowa State University, the 
University of Northern Iowa, and the University 
of Iowa. 
Off-Campus Credit Courses 
Iowa State University recognizes a responsibility 
to extend its resources to those people of Iowa quali· 
fied for admission, who, for various reasons, cannot 
attend or participate in classes on the campus. There· 
fore, courses for academic credit are offered away 
from the Ames campus at places and times intended 
to help Iowans fulfill their professional and personal 
educational goals. Continuous learning is seen as 
essential to fullest development of an individual's 
potential. 
Through its area and county Extension staffs 
and other information channels, Iowa State Univer-
sity continually seeks to identify the kind of academic 
courses appropriate to the changing and priority 
needs of a dynamic society. For further information 
write: Extension Courses and Conferences, Curtiss 
Hall, Iowa State University. 
College of Agriculture 
Students enrolled in the College of Agriculture 
are provided a broad based education which includes 
course work in communications; biological, physical, 
and social sciences; humanities; and technical subject 
matter. Each of the 20 curricula in the College of 
Agriculture provides sufficient specialization for the 
graduate to become established in his or her chosen 
profession. 
Upon graduation students fmd diversified career 
opportunities, because of the well balanced education 
they have received as an undergraduate in their 
chosen curriculum in the College of Agriculture. 
Career opportunities for graduates include (1) agri-
culture production, (2) business and industry, (3) 
public agencies, (4) education, and (5) graduate 
studies. 
A student has a variety of curricula from which 
to choose. Each curriculum is unique in its own 
way. Yet there are many courses common to all 
curricula. This is helpful to students in that they may 
transfer from one curriculum to another in the Col-
lege of Agriculture during their fast two years with 
little, if any, loss of credits. The major difference 
found among curricula is in the course work required 
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by the department to help the student become estab-
lished in his or her chosen profession. 
Each student in the College of Agriculture works 
closely with an academic adviser who is associated 
with the curriculum in which the student is mC\ioring. 
All entering students and parents are encouraged to 
participate in the summer orientation program where 
they will have the opportunity to meet and work with 
academic advisers in planning their first quarter's 
schedule of classes. The advisers also assist students 
in making personal adjustments to university life, 
and provide helpful information on vocational -choices. 
A special effort is made by the advisers in the College 
of Agriculture to ac:ljust the students' schedule of 
course work in accordance with their interests and 
capabilities. 
Students may use their free electives to broaden 
their education, or to strengthen their area of speciali-
zation. Electives may be used to meet the require-
ments for a double major. Those who wish to change 
their curriculum, or who decide to graduate with a 
double major, must be enrolled for the last three 
quarters in the curriculum or curricula in which they 
expect to graduate. 
A student may wish to prepare for admission to a 
professional program such as law, medicine, or veteri-
nary medicine while pursuing a program toward a 
Bachelor of Science degree in the College of Agri-
culture. This may be accomplished through several 
curricula; however, it is recommended that the stu-
dent work closely with his academic adviser to insure 
progress in the right direction. 
Some departments require or recommend that 
students declare one or more minors. Minors must 
be declared through the academic adviser prior to 
being classified as a senior. Students declaring minors 
must include at least 20 credits for one minor or at 
least 15 credits in each of two minors. 
Each department prepares a curriculum guide 
which is available to students to assist them in chart-
ing their long-term programs and to specify the 
exact requirements for graduation. All curricula have 
a six-month agricultural experience requirement for 
graduation (Ag. 104). This may be farm experience 
in some curricula or special work experience related 
to the major. Students who enroll in ROTC may 
apply these credits toward elective requirements. 
In addition to studies required in each curriculum 
for professional competence, the College of Agri-
culture provides opportunities for the students to 
pursue activities and courses which will add to their 
personal growth. Each department has a depart-
mental club which conducts activities designed to 
assist the students with the development of social 
attitudes and communication skills. 
With the exception of the winter quarter pro-
gram and two-year certificate program in Farm 
Operation, all other curricula in the College of 
Agriculture lead to a Bachelor of Science degree. 
Each curriculum has specific degree requirements 
for graduation, which include the group require-
ments for the College of Agriculture listed as follows: 
Group Requirements, College of Agriculture Credits 
I. English and speech...... . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
I I. Mathematical sciences 
(Computer science, mathematics, 
stat1st1cs.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
I I I. Physical sciences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
(Biochemistry, biophysics, chemistry, 
geology, meteorology, and physics.) 
Up to 5 credits in mathematics 
above the departmental mathe-
matical requirement may be sub-
stituted for physical sciences. 
IV. Biological sciences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
(Bacteriology, biochemistry, geology, 
geophysics, botany, genetics, zoology.) 
V. Social sciences ...................................... 12 
(Anthropology, economics, govern-
ment, psychology, sociology.) 
VI. Humanities.......................................... 6 
(Art, foreign languages at the 200 
level or above, history, literature, 
music, philosophy.) 
Graduate study in agriculture is conducted through 
the Graduate College. Details are found in the 
Graduatt Colltgt section of the catalog. 
Curriculum in 
Agricultural Business 
Administered by the Department of Economics. 
Students are required to select one minor from the 
following: economic analysis, farm management, mar-
keting management, public policy, agricultural jour-
nalism. 
Degree Requirements Credits 
I. Communication-Engl104, 105; 302 or 
414; Sp 211; Lib 160 .......................... 14-15 
II. Mathematical sciences-Math 104 or 
109; Stat 101 or 104 .............................. 10 
III. Physical sciences-Chem 141, 141L, 
142, 142L, 231, 232A; elective (3 cr.) ......... 16 
IV. Biological sciences-Biol101, elective 
(4 cr.); Gen 340 or 360 ........................... 10 
V. Social sciences (excluding agricultural 
economics)-Econ 241, 242, 301, 304; 
405 or 409; Soc 130 or 134; Psych 101; 
Pol S 215 ......................................... 28-29 
VI. Humanities.......................................... 6 
VII. Agricultural Economics-Econ 110, 
192, 330, 335, 447 ................................. 16 
VIII. Agricultural sciences-Agron 114 or 
Hort 114A and 114B; Agron 154; 
An S 114 or F Tch 114; An S 318, 
319 ................................................. 19-21 
IX. Business-! Ad 384, 385; 365 or 
Econ 451 ............................................. 11 
X. Required nunor .................................... 25 
XI. Physical education......... . . . . . . .. . . . . . . . . . . . . . . . . 3 
XII. Free electives .................................... 30-34 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Orientation ln Agricultural Business-Econ llO ................ R 
Agricultural Business Operations-Econ 192 ..................... 5 
General Chemistry-Cham 141 ........................................... 3 
General Chemistry Lab-Chem 141 L ................................. 1 
Finite Mathematics-Math 104 ............................................ 5 
Physical education ............................................................... 1 
Winter Credits 
Principles d Crop Productlon-Agron 114 ......................... .4 
Principles d Biology-Bioi 101 ............................................ 3 
General Chemistry-Cham 142 ........................................... 3 
General Chemistry Lab-Chem 142L ................................. 1 
Language ln Composition and Readlng-Engll04 ............. 4 
Library Instruction-Lib 160. .............................................. 1 
Physical education ............................................................... 1 
Sprlng Credits 
Animal Production-An S 114 ............................................. 5 
Biology of Plants-Blol102A_ ............................................. 3 
Language ln Composition and Reading-Engl 105 ............. 4 
Rural Institutions and Organizations-Soc 130 ................. .4 
Physical education ............................................................... ! 
SOPHOMORE YEAR 
Fall Credits 
Principles of Economlcs-Econ 241 ..................................... 3 
Envtromental Biology-Blol103 .......................................... 3 
Fundamentals ol SoU Sclence-Agron 154 ......................... .4 
American Government--PolS 215 ...................................... 3 
General Psychology-Psych 101 .......................................... 3 
Winter Credits 
Principles of Economlcs-Econ 242 ..................................... 3 
Organic Chemistry-Chem 231 ........................................... 3 
Organic Chemistry Lab-Chem 232A ................................. 2 
Fundamentals of Speech-Sp 211 ..••.........•....•....•...•••......•.•• 3 
Principles of Statistics-Stat 101 ......................................... 5 
Spring Credlta 
Money and Banking Eeon ~ •••.•••••••••.....•.••••••.•••..•..•....... 5 
Farm Management and Organlzatlon-Econ 330 ................ 4 
Principles of Accounting-I Ad 384 ..................................... 4 
'l:'.fistory of American Agrlculture-Hlst 375 ........................ 3 
Preprofessional Studies 
Agricultural business provides preparation for 
studies in law. 
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Curriculum in 
Agricultural Education 
Students in agricultural education may pursue a 
general or specialized program to prepare for teaching 
vocational agriculture. Areas of specialization• are 
agricultural economics, agricultural mechanization, 
agronomy, animal science, or horticulture. 
Degree Requirements Credits 
I. Communications-E~1104, 105; 
Lib 160; electives (6 cr.) .......................... 15 
II. Mathematical sciences-mathematics, 
statistics or computer science . .. .. .. . .. .. .. . .. .. 8 
III. Physical sciences-Chem 141, 141L, 
142, 142L; 231 or 334; electives 
(3 to 5 a.) ........................................... 16 
IV. Biological sciences-Bioi. 101; 102A 
or 102B; biology electives (4 a.) ............... 10 
V. Social sciences-Psych 230, 333; 
Econ 242; history or government . . . . . . . . . . . . . . 15 
VI. Humanities.......................................... 6 
VII. Physical education................................. 3 
VIII. Agricultural sc;iences-Agron 114, 154, 
212, electives (4 a.); An S 114; 218 or 
318; electives (7 cr.); Econ 230, 330, 
electives (9 a.); Ag M 254, 255, 334, 
415, electives (3 a.) .............................. 64• 
IX. Professional aedits-Educ 204, 305A, 
305B, 426; Ag Ed 110, 211A, 321, 
412, 414, 417 ....................................... 30 
X. Free electives ....................................... 25 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Language ln Composition and Reading-Eng! 104 ............. 4 
Finite Matbematlcs-Math 1()4. •••••••••••••••••••••••••••••••••••••••••••• 6 
Principles d Crop Productlon-Agron 114 .......................... 4 
Metal Construction and Matntenance-A E 264 ... . .......... 8 
Orientation In Agricultural Educatlon-Ag Ed 110 ........... R 
Winter Credlta 
Language ln Composition and Readtng-Engl 105 ............. 4 
AnJ.ma1 Production-An 8 114 ...••••...•.•.••.••.•.••••..••••••••••..••.•• & 
Prtnclples of Blolo8)'-Blol 10 1 ••••.•••••••••••••••••••.•••••••••.••••••••• 3 
Agricultural Construction Materials and Procedures-
A E 265 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
I..lbrary Instruction-Llb 160 ••...•.•..•.•.•••..••••••••••.••••••••.••.•.••. 1 
s~ Cndu 
Foundations c1 American Educatlon-Educ 204 ................. 3 
Biology c:l Orga.nlsm.a-Blol 102A •••••••••••••••••••••••••••••••••••••••• 3 
Meat and Meat Processing-An S 170 ................................. 3 
Prlnclpleil c1 Hortlculture--Hort 114 ................................... 3 
Publlclty and Publlc Relations-Jl 226 ................................ 3 
Pllyalcal educa.tlon ............................................................... l 
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SOPHOMORE YEAR 
Fall Credits 
General Chemlstry-Chem 141, 141L ......•.......................... 4 
Weed Identification and Control-Bot 216 .......................... 4 
Observation and Survey of Program cl Education 
In Agrlculture-Ag Ed 211A ............................................. 2 
Principles of Economlcs-Econ 242 ..................................... 3 
Elective •..••••..............•..............•..........•................................ 3 
Physical education .................................•....................•.•...... 1 
Mn~r Credits 
General Chemistry-Chem 142, 142L .........................•....... 4 
Developmental Psychology-Psych 230 ............................. .4 
Grain and Forage Crops-Agron 212 .................................. 4 
Farm Accounting and Business Analysls-Econ 230 .•....•... 3 
Fundamentals of Speech-Sp 211 ...•.................................... 3 
Spring Credits 
Elementary Organic Chemlstry-Cbem 231 or ................... 5 
Organic Chemlstry-Chem 334 ......•................................. 3 
Educational Psychology-Psych 333 ................................... 5 
Fundamentals of SoU Scle~ce-A_F.on 154 .......................... 4 
Agricultural Marketlng-Ji:con 335 ...................................... 3 
Elective •...•..........•......•.................•....................................... 3 
Physical education ............................................................... ! 
•For certlftcatlon ln an area of agricultural specialization, 
a total of 72 agriculture credits ls required with at least 
36 credits ln one area and 20 credits in a second area. 
Curriculum in 
Agricultural Journalism 
Administered by the Department of J oumalism 
and Mass Communication. 
Degree Requirements Credits 
I. Communications-Engl 104, -105; Sp 211; 
plus 6 credits written or spoken English ....... 17 
11. Mathematical sciences-Math 104; 
Stat 101, or mathematics elective 
(3 a.) ............................................... 8-10 
III. Physical sciences-Chem 141, 141L. 
142, 142L; plus 8 credits in meteorology, 
geology, chemistry, or physics . • .. . . . . .. . . .. . . . . 16 
IV. Biological sciences-Bioi 101, lOlA, 
1 02A, 103 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 10 
V. Social sciences-Soc 134; Econ 241, 
242; Pol S 215; Psych 101; electives 
(3 a.) ...............•••.••.•............••............ 18 
VI. Humanities-Hist 375; 3 credits in 
humanities (art, foreign language at 
200-level or above, history, literature, 
music, pbilo.,phy) . ... .. .. .• . . .. . . .. .•. . .. . . .. .. . . 6 
Vll. Agricultural sciences-Agron 114, 154; 
An S 114, 218; 18 additional credits 
in area of concentration in agriculture 
and related subject matter ....................... 35 
VIII. joumalism-JllOl, 201, 202, 203; 
12 credits at 300-level, 9 credits at 
400-level in addition to 490) (3 cr.) ........... 37 
IX. Other required courses-Lib 160; 
3 credits in physical education . . . . . . . . . . . . . . . . . 4 
X. Free electives .................................... 39-41 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Language in Composition and Reading-Engl 104 ............ .4 
Flnlte Mathematics-Math 104 ....•....................................... 5 
Principles of Biology-Bioi 101 ..•......................................... 3 
Experimental Biology-Biol101A ....................................... 2 
Library Instruction-Lib 160 .••............................................ 1 
Physical education •.............................................................. I 
Mn~r Credits 
Language in Composition and Reading-Engl 105 ............ .4 
Principles of Statistics-Stat 101 (5 cr.) 
or elective in mathematics (3 cr.) .....•........................... 3-5 
General Chemlstry-Chem 141, 141L •....•........................... 4 
Principles cl Crop Production-Agron 114 ......................... .4 
Physical education .....•...............•......................................... I 
Spring Credits 
Fundamentals of Speech-Sp 211 ••.•.•..••.•...•.•.••................... 3 
Introduction to Mass Communlcation-Jl 101 .•.................. 2 
General Chemlstry-Chem 142, 142L ................................. 4 
Fundamentals cl Soil Science-Agron 154 ......................... .4 
General Psychology-Psych 101 .•...........•............................ 3 
Physical education ..............•................................................ I 
SOPHOMORE YEAR 
Fall Credits 
Animal Production-An S 114 ............................................. 5 
Biology of Organisms-Bioi 102A. ••....••.••........•....•.•............ 2 
Basic Reportlng-Jl 201 .....•.....••••..•.........••..•...................... 4 
Introduction to Sociology-Soc 134 ......•.............................. 3 
F'ree elective or group elective .•.•.•••••••••••....•..•.................... 3 
Wln~r Credits 
Feeds and Feeding-An S 218• •..........•.••....•...•....•.............. 4 
Environmental Biology-Biol103 •••.....•••••••..••.•.•..••....•........ 3 
Principles of Economlcs-Econ 241 •••••••••••.••.••••.••••.......•..... 3 
Basic Reportlng-Jl 202 •••••••..•••••••..•••••••.•.••••••.•..•..•..••..•..... 4 
F'ree elective or group elective ..•••••...•.•••••...•.••..•.••..••••..•..... 3 
Spring Credits 
American Government-PolS 215 .•.•.•••••..•.•.•..........•.......... 3 
Principles of Economics-Econ 242 •••••••••.•••••••••.••.....••..•..•.. 3 
Histoq of American Agrlculture-Hlst 375 •••••••.•••••••••••••••. 3 
Basic Keportln.g-Jl 203 •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
F'ree elective or group elective ••••••••.••••.••••.•.•••••••...••.•.•.•.•... 3 
•students seeking a subject matter concentration ln the 
animal sciences are encouraged to Include Chem 231 ln 
the physical science group and substitute An S 318 for 
An S 218 ln the agriculture group. 
Curriculum in 
Agricultural 
Mechanization 
Administered by the Department of Agricultural 
Engineering. 
Degree Requirements Credits 
I. Communications-Engl104, 105; Sp 221; 
Jl 225; Lib 160....................... •. . . . . . . . . . . . . 15 
II. Mathematical sciences-Math 104 and 
161, or 120 and 121; Com S 201 ....... 11 or 13 
III. Physical sciences-Chem 141, 141L, 142, 
142L, 231, 232C; Phys 111, 112 ............... 20 
IV. Biological sciences-Biol101, 102A, 
102B, 103 .......................................... 10 
V. Social sciences-Econ 241, 242; 
Pol S 215; electives ................................ 12 
VI. Humanities.......................................... 6 
VII. Agricultural sciences-Ag 104; An S 114, 
218; Agron 114, 154, 212, 354; 
Econ 292, 330 ................. , .................... 33 
VIII. Agricultural mechanization-Ag M 
110, 190, 254, 255, 306, 334, 344, 
345, 364, 366, 401, 419; electives .............. 43 
IX. Other required courses-E Gr 161; 
I Ad 340, 365C or Econ 451; I Ad 384, 
443, 488 .............................................. 19 
X. Physical education................................. 3 
XI. Free electives ................................ 18 or 20 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Language ln Composition and Readlng-Engl104 ............ .4 
Principles of Crop Productlon-Agron 114 ......................... .4 
General Chemistry-Cham 141, 141L ••.••••••••••.•••••.•.••.••.•.••. 4 
Principles ofMechanJzatlon ln Agrlculture-Ag M 190 ••••••• 3 
Orlent.a.tlon-Ag M 110 ••••••••••••••••••••••••••••••••••••••••••••••••••••••• R 
Ph.yatc al education ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1 
Winter Credlta 
Language ln Composition and Reac:llng-Engl105 ............. 4 
General Chemistry-Cham 142, 142L ................................. 4 
Principles of Biology-Blot 10 1 ............................................ 3 
Biology cl Organlsms-Blol 102A •••••••.•••.•.•••.•••.•.•.•......•..•... 2 
Metal Construction and Malntenance-Ag M 254 ............... 3 
l'llyslcal educa'tlon ................................................................ 1 
Spring CrecBta 
Animal Pl-'odt.actiOil-An S 114 •••••••••••••••••••••.•••.•••••••••••••••••• .5 
Environmental Blology-Blol 103 ........................................ 3 
Biology cl Organlsms-Blol102B ........................................ 2 
Agricultural Construction Materials and Procedures-
Ag M 255 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••.. 3 
Library Instruction-Lib 160 ............................................... 1 
Physical edtlcatlon •••••••••••••••••••••.•••.•..••...••••.••••.•....•...•.......•. l 
COLLEGE OF AGRICULTURE 
SOPHOMORE YEAR 
Fan Credlta 
Elementary Organic Chemistry-Cham 231, 232C ••.••••.•.••• 4 
Finite Mathematics-Math 104 
or 
Analytlcal Geometry and Calculus-Math 120 •.•••.•.•••••••••.• 5 
Fundamentals of Soll Science-Agron 154 .•.••••..•.•..•••••••••••. 4 
Small Power Equipment-As M 344 ...................................... 3 
Winter Credlta 
General Pby'slc ..... P'by'a 111 ••••••••••••••••••••••••••••••••••••••••••••••••• 4 
lntultlve Calculue-Math 161 (3 cr.) and 
Elective (2 cr.) 
or 
Analytlcal Geometey and Calculus-Math 121 (5 cr.) ........ 5 
Principles of Econom.lcs-Econ 241 ..................................... 3 
Farm Machinery and Power Management-Ag M 334 .••.•••• 4 
Spring Credit• 
General Pbyalca--Phya 112 9 •••••••••••••••••••••••••••••••••••••••••••••••• 4 
Foundations of Engineering Graphlce-E Gr 161 ............... 3 
Prlnclplea of Economlca.-. Econ 242 ..................................... S 
Soil and Water Management-Ag M 306 ............................. 3 
PubUclty and PubUc Relatlons-Jl 225 •.•••.......••...••...••••...••• 3 
Curriculum in Agronomy 
Students majoring in agronomy are required to 
specialize in crop science, soil science or agricultural 
climatology. 
~~R~uiremma Cr~b 
I. Communications-Engll04, 105; 
Sp 211; Lib 160; electives (6 a.) . .. . . . . . . . . . . . 18 
II. Mathematical sciences-Math 104 or 
105 or 109 or 120; Stat 101 or 104 .......... 9-10 
III. Physical sciences-Chem 141, 141L, 
142, 142L; or 147. 147L, 148, 148L; 
231 and 232, or 334; Phys 101 or 106 or 
Ill or 221 ............................... '" .. ..... 15-18 
IV. Biological sciences--Bioll01, lOlA, 
102B; Bot 107; 310 or 320; Gen 340; 
Bact 300; B & B 301 or An S 318 .......... 29-31 
V. Social sciences-Soc 134 or Psych 101; 
Econ 241; PolS 215; electives (3 cr.) ....... 9-10 
VI, Humanities-electives (6 cr.)................... 6 
VII. Agronomic science-Agron 110, 114, 
154, 206, 310, 318, 354, 411, 451; 
electives (18 a.) .................................... 39 
Vlll. Physical education................................. S 
IX. Electives ........•....•..........•.•..•...••..•.••. 57-64-
TOTAL 192 
Typical Program for the First Two Years 
FRESIDIAN YEAR 
FaD Credlta 
Orientation lD ~nOIDy-A,sron 110 •••••••••••••••••••••••••••••••• R 
PrlncJples of Crop Procluctlon-Agron 114 •••••••••••••••••••••••••• 4 
Prln.dplea tJI Bloloi)'-Blol 1 01 ............................................. 3 
General Chemlatry-Chem 141, 141L; or 
147, 147L ••••.•••••••••••••••••..•••••••••••••••••••••••••••••••••••••••••••••••••• 4 
Language In Composltlon and Readlng-Eng1104 ••••••••••••• 4 
Physical edllcatlon ••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• l 
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Winter Credits 
Experimental Biology-Bioi 101 A ....................................... 3 
Language in Composition and Reading-Eng! 105 ............ .4 
Library Instruction-Lib 160 .........................•...........•..•...... 1 
Mathematics 104 or 105 or 109 or 120 ............................ 4-5 
General Chemlstry-Chem 142, 142L; or 148, 148L .......... 4 
Physical education ...•..........•..•.•.....•.......•............................. ! 
Spring Credits 
Fundamentals of Soil Science-Agron 154 ......................... .4 
General Botany-Rot 107 .................................................... 5 
Sociology 134 or Psychology 101 ..................................... 3-4 
Principles of Economlcs-Econ 241 ..................................... 3 
Physical education ....••......................................................... ! 
SOPHOMORE YEAR 
FaD Credits 
Biology of Anlmals-Blol 102B ............................................ 3 
Introduction to Meteorology-Agron 206 ............................ 3 
Fundamentals cl Speech--Sp 211 ........................................ 3 
Organic Chemlstry-Chem 231 and 232, or 334 ..........•... 3-5 
Electives ........••...................•........•..........................•......... 3-5 
Winter . Credits 
Plant Physiology-Bot 310 or 320 ................................... .4-5 
American Government-PolS 215 ...................................... 3 
Principles of Statistics-Stat 101 or 104 ............................. 5 
Electives ........................................................................... 3-4 
Spring Credits 
Principles of Crop Pbysiology-Agron 318 ............•............. 3 
Introduction to Bacteriology-Bact 300 •......•......•...•........... 5 
Physlcs-101 or 106or 111 or 221 ................................... 4-5 
Electives ..............•............................................................ 3-4 
Curriculum in 
Animal Ecology 
Administered by the Department of Zoology and 
Entomology. 
Deap-ee Requirements Credits 
I. Communications-Eng! 104, 105; 
Sp 211; }1225 or Engl 414; Lib 160 .......... 15 
II. Mathematical sciences-Math 104 or 
109; 161, 162; Stat 101; Com S 201 .......... 19 
III. Physical sciences-Chem 141, 141L, 
142, 142L, 334, 335, 336; B & B 301; 
Physics 111, 112; Geol 100 ..................... 32 
IV. Biological sciences-Bact 300; Bioi 101, 
lOlA, 103, 303; Bot 107, 306, 424; 
Gen 340; Zool 100, 106, 200, 307, 
309, 311, 342, 370, 405, 455 .................... 66 
V. Social sciences-Econ 242, electives 
(9 a.) .. ,............................................... 12 
VI. Huma.n.ities.......................................... 9 
VII. Physical education............................ .. . . . 3 
VIII. Free electives ....................................... 36 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
FaD Credits 
Principles of Biology-Blol101 ............................................ 3 
General Chemlstry-Chem 141, 141L ..•.............................. 4 
Language in Composition and Reading-Eng! 104 ............ .4 
Prlnclples cl Economics-Econ 242 ..................................... 3 
Technical Lecture-Zoo! 100 .............................................. R 
Physical education ............................................................... 1 
Winter Credits 
Experimental Biology-Biol 101A ...•..............•.••................. 2 
General Chemlstry-Chem 142, 142L ................................ .4 
Language in Composition and Reading-Eng! 105 ............ .4 
Precalculus Mathematics-Math 109 or 
Finite Mathematics-Math 104 ............................................ 5 
Physical education ............................................................... I 
Spring Credits 
Environmental Biology-Bioi 103 .....•.................................. 3 
General Zoology-Zooll06 ..••.......................•..................... 5 
Principles of Statistics-Stat 10 1 ......................................... 5 
Physical education ............................................................... I 
Electives .............................................................................. 3 
SOPHOMORE YEAR 
FaD Credits 
Introduction to Geology-GeollOO •................................... .4 
Computer Programming-Com S 20 1 .................................. 3 
Library Instruction-Lib 160 ............................................... 1 
General Pbysics-Pbys 111 ................................................. 4 
Winter Credits 
General Botany-Bot 107 .................................................... 5 
General Physics-Phys 112 ................................................. 4 
Vertebrate Biology-Zoo! 200 ............................................. 5 
Intuitive Calculus-Math 161 .............................................. 3 
Spring Credits 
Plant Taxonomy-Bot 306 ................................................... 4 
General Entomology-Zoo! 370 ........................................... 4 
Intuitive Calculus-Math 162 .............................................. 3 
Animal Ecology majors wishing to specialize in 
Water Pollution Biology should also take Chern 211; 
F Tch 414; C E 304, 325, 428; Zool 464. 
Curriculum in 
Animal Science 
Degree Requirements Credits 
I. Communications-Eng! 104, 105; 
electives (12 cr.); Lib 160 ........................ 21 
II. Mathematical sciences-Stat 101; 
mathematics (5 cr.) ............................... 10 
III. Physical sciences-Chem 141, 141L, 
142, 142L; organic chemistry (3 cr.); 
electives (5 cr.) ..................................... 16 
IV. Biological sciences-Bioi 101, lOlA, 
300; Gen 340; V An 217; V Phy 264......... 19 
V. Social Sciences-Econ 241, 242; 
electives (12 cr.) .................................... 18 
VI. Humanities.......................................... 6 
VII. Animal science-An S 110, 114, 170, 
318, 319, 3.50, 351; 15 credits at the 
400-level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 
VIII. Agricultural sciences-Ag 104; 
Agron 114, 154.................................. ... 8 
IX. Physical education................................. 3 
X. Free electives ....................................... 54 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credit& 
Orientation ln Animal Science-An S 110 .......................•.. R 
Animal Production-An S 114 ............................................. 5 
Principles of Blology-Biol 101, lOlA •.•..•.......•.......•...•.•..••• 5 
Library Instruction-Lib 160 ........................•............••..•...•. 1 
Mathematics ........................................................................ 5 
Physical education .........................................................•..... 1 
wm~r Credit& 
Language in Composition and Readlng-Engll04 .•.•......... 4 
General Chemlstry-Chem 141, 141L ................................. 4 
Principles of Statistics-Stat 101 ......................................... 5 
Elective ................................................................................. 3 
Physical education ............................................................... 1 
Spring CrecBts 
Language ln Composition and Readlng-Engl 105 ............. 4 
General Chemlstry-Cbem 142, 142L .......•......................... 4 
Principles d. Crop Productlon-Agron 114 .......••.•............... 4 
Meats and Processing-An S 170 ..•.................•................... 3 
Physical education ............................................................... I 
SOPHOMORE YEAR 
Fall Credits 
Anatomy c:l Domestic Animals-V An 217 .......................... 3 
Fundamentals of SoU Sclence-Agron 154 ......................... .4 
Electives .............................................................................. 9 
Winter Credits 
Physiology of Domestic Anlmals-V Phy 264 .............•.......• 3 
Organic Chemistry .............................................................. 3 
Principles of Economlcs-Econ 241 ..................................... 3 
Electives .............................................................................. 6 
Spring Credits 
Principles of Economlcs-Econ 242 ..................................... 3 
Electives ............................................................................ 12 
Preprofessional Studies 
Students interested in preparation for admission 
to colleges of medicine or veterinary medicine may 
do so with a complementary program and may also 
satisfy requirements for the degree Bachelor of Sci-
ence in animal science {See Index). 
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Curriculum in Biometry 
Administered by the Department of Statistics. 
The major in biometry will take courses in statistics 
and mathematics, and, with the guidance of an 
advisory committee from agriculture, will select tech-
nical agriculture courses which will provide some 
depth of training in an agriculturally related area. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211; 
Lib 160 ............................................... 12 
II. Mathematical sciences-Math 120, 
121, 122, 223; Com S 201. ...................... 23 
III. Physical sciences-Chem 141, 141L, 
142, 142L, 231; Phys 111. ....................... 15 
IV. Biological sciences-Bioi 101, lOlA, 
elective; Gen 301 .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . 11 
V. Social sciences-Econ 241, 242; Pol S 
215; Soc 134 ........................................ 12 
VI. Humanities.......................................... 6 
VII. Agricultural sciences-Agron 114A, 154A; 
An S 114; Ag 104 ................................. 13 
VIII. Technical agriculture-selected from 
agronomy, animal science, biology, 
entomology, fisheries and wildlife 
biology, food technology, forestry, or 
plant pathology as arranged by 
advisory committee ................................ 32 
IX. Statistics-Stat 100, 104, 341, 342, 343, 
380, 401, 402, 411, 421, 482, electives ....... 38 
X. Physical education................................. 3 
X I . Electives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credlte 
Principles of Crop Productlon-Agron 114 .......................... 4 
General Cbemlstry-Chem 141, 141L ................................. 4 
Language In Composltlon and Reading-Eng! 104 ............. 4 
Introduction to Sociology-Soc 134 ..................................... 3 
Physlcal education ............................................................... I 
Wln~r CrecDte 
Animal Production-An S 114 ............................................. 5 
General Cbemlstry-Chem 142, 142L ................................. 4 
Introduction to Statlstlcs-Stat 104 .................................... 5 
Physical edllcation ...•.•..•........•....•.•.......•..........••.••.••.•.••...••.. l 
Library Instructlon-IJb 160 ..•.....•...................................•.. 1 
SpriDg Oredlta 
Experimental Blology-BiollOl, 101A ............................... 5 
Analytic Geometry and Calculus-Math 120 ...................... 5 
Language ln Composition and Read1ng-Engl105 •••••••••••• .4 
Computer Programming-Com 8 201 .................................. 3 
SOPHOMORE YEAR 
Fall Oredlta 
Principles cl Economlca-Econ 24-1 .................................... .3 
Analytlc Geometry and Calculus-Math 121 ...................... 6 
General 'Physics-Pb.ya 111 •...•••...•••••.•.••.••••••••••••••••••.•••.••••• 4 
Amerlca.n Government-PolS 215 ••••••••••••.•••..•.••••••.••••••••••• 3 
Physlca.l edlJcatlon •••.••••••.••.••••.••.••••••.•••.•••••••••••••••••••••••••••••• l 
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Winter Credits 
Principles of Economlcs-Econ 242 ..................................... 3 
Analytic Geometry and Calculus-Math 122 ...................... 5 
Fundamentals of Speech-Sp 211 ........................................ 3 
Statistical Methods-Stat 40 1 .•..................•........•••..•.•••..••. .4 
Technical agrlculture ........................................................... 3 
Spring Credits 
F\mdamentals of SoU Sclence-Agron 154A ........................ 4 
Analytic Geometry and Calculus-Math 223 ...............•...... 5 
Statistical Methods-Stat 402 ............................................ .4 
Technical agriculture elective ............................................. 4 
Curriculum in 
Dairy S,cience 
Administered by the Department of Animal Sci-
ence. 
Degree Requirements Credits 
I. Communications-Eng! 104, 105; Sp 211; 
electives (8 cr.): Lib 160 ......................... 20 
II. Mathematical sciences-Stat 101; 
mathematics (5 cr.) ............................... 10 
III. Physical sciences-Chem 141, 141L, 142, 
142L; organic chemistry (3 cr.); 
electives (5 cr.) ..................................... 16 
IV. Biological sciences-Bioi 101, lOlA; 
Bioi 300; Gen 340; VAn 217; V Phy 264 .. 19 
V. Social sciences-Econ 241, 242; 
electives (6 cr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
VI H .. 
. uman1ties.......................................... 6 
VI I. Professional dairy sctence courses-
An S 110, 114, 170, 271 , 318, 319, 
350, 351, 434, 436, 437; F Tch 114 ........... 38 
VIII. Agricultural sciences-Ag 104; 
Agron 114, 154..................................... 8 
IX. Physical education................................. 3 
X. Free electives ...................................... , 60 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
~ C~ts 
Orientation ln Dairy Science-An S 11 0 ............................. R 
Animal Production-An S 114 ............................................. 5 
Language In Composition and Reading-Eng} 104 ............. 4 
Prlnclples of Blology-Blol 101, lOlA ................................. 5 
Llbra.ry Ins'tr'uctlon-Llb 160 •••••••••••••••••••••••.....•..••••••...•.••.•. 1 
Phyalcal education •••••••••••••••.••..•••••.••.•.••••....•..•.•.•••••.•••••••..•. ! 
Winter Credits 
Introduction to Food Technology-F Tch 114 ..................... 4 
Language ln Composition and Readlng-Engl105 ............. 4 
General Chemlstry-Chem 141, 1411.. ••••••••••••••••••••.•••••••.•.. 4 
Meat and Meat Processing-An S 170 ................................. 3 
J?lly'alcal educa.tlon ••••••••...••.•••.••.••..••••.••••.•••••••••••••..•.•......•.•• l 
s~g c~~~ 
Principles of Crop Production-Agron 114 ......................... .4 
Fundamentals of Speech-Sp 211 ........................................ 3 
General Chemistry-Chem 142, 142L ................................. 4 
Mathematics ........................................................................ 5 
Physical education ............................................................... I 
SOPHOMORE YEAR 
F~ ~~ 
Principles of Statistics-Stat 10 1 ......................................... 5 
Anatomy d Domestic Animals-V An 217 .......................... 3 
Organic Chemlstry ...................................................... 3 or 5 
Animal science elective ....................................................... 3 
Social science elective .................................................... , .... 3 
Wmoor c~ts 
Prlnclples of Economlcs-Econ 241 ............................... - .... 3 
Physiology of Domestic Anlmals-V Phy 264 ................ - .... 3 
FUndamentals of SoU Sclence-Agron 154 .......................... 4 
Humanities electlve ............................................................. 3 
Communications electlve ..................................................... 3 
Spring Credits 
Introductory Genetics-Gen 340 ......................................... 3 
Meat Animal Evaluation-An S 271 .................................... 3 
Electl ves .............................................................................. 9 
Preprofessional Studies 
Students interested in preparation for admission 
to colleges of medicine or veterinary medicine may do 
so with a complementary program and may also 
satisfy requirements for the degree Bachelor of Sci-
ence in dairy science (See Index). 
Curriculum in Entomology 
Administered by the Department of Zoology and 
Entomology. 
Degree Requirements Credits 
I. Communications-Engll04, 105; 
Sp 211; Lib 160 .................................... 12 
I I. Mathematical sciences-Math 104 or 
109; Stat 101; Com S 201 ....................... 13 
III. Physical sciences-Chem 141, 141L, 
142, 142L, 334, 335, 337; Phys 111, 
11~; ~~ l(H) ....................................... 28 
IV. Biological sciences-BiollOl, lOlA, 
103; Bact 300; Bot 107, 306, 310; 
Gen 350; Zool106, 307, 320, 334 ............. 49 
V. Social sciences-Econ ~41, 242; 
Soc 134; Pol S ~15 ................................ 15 
VI. Humanities-Engl201, 414; electives ........ 18 
VII. Agricultural sciences-Agron 114, 154; 
Hort 114A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
VIII. Entomology-Zoo! 100, 370, electives ........ 16 
IX. Physical education. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
X. Free electives ....................................... Zl 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
~ Cre~u 
Principles of Blology-Blol101 ........................................... 3 
Experimental Biology-Blol101A ....................................... 3 
General Chemlstry-Chem 141, 141L ................................. 4 
Finite Mathematics-Math 104 (5 cr.) 
or 
Precalculus Mathematics-Math 109 (5 cr.) ....................... 5 
Technical Lecture-Zool100 .............................................. R 
Physical education ................•.......•..•......•............................ 1 
Winter Cre~u 
Environmental Biology-Biol 1 03 ........................................ 3 
General Chemistry-Cham 142, 142L ................................. 4 
Principles of Statistics-Stat 101 ......................................... 5 
Language ln Composition and Reading-Eng! 104 ............. 4 
Physical education ............................................................... 1 
Spring Cre~ts 
General Zoology-Zool106 ................................................. 5 
General Botany-Bot 107 .................................................... 5 
Language ln Composition and Readlng-Engl105 ............. 4 
Library Instruction-Lib 160 ............................................... 1 
Physical education ............................................................... 1 
SOPHOMORE YEAR 
Fall Cre~u 
General Entomology-Zoo} 370 ........................................... 4 
Organic Chemlstry-Chem 334 ........................................... 3 
Computer Programming-Com S 201 .................................. 3 
Principles of Crop Production-Agron 114 ......................... .4 
Introduction to Llterature-Engl201 .................................. 3 
Winter Cre~ta 
Comparative Anatomy-Zoo! 320 ....................................... 5 
Organic Chemlstry-Chem 335 ........................................... 3 
Introduction to Geology-Geol100 .................................... .4 
Principles of Economlcs-Econ 241 ..................................... 3 
Spring Cre~u 
Plant Taxonomy-Bot 306 ................................................... 4 
Laboratory in Organic Chemlstry-Chem 337 .................... 2 
Fundamentals of SoU Science-Agron 154 ......................... .4 
Principles c:l Economlcs-Econ 242 ..................................... 3 
Introduction to Sociology-Soc 134 ..................................... 4 
Curriculum in 
Farm Operation 
Administered by the College of Agriculture. It 
includes a collegiate winter quarter program, a two-
year program leading to a certificate in technical 
agriculture, and a four-year degree program. 
Degree Requirements Crediu 
I. Communications-Engl104, 105; Sp 211; 
Lib 160; electives (5·6 cr.) ................ 17 or 18 
II. Mathematical sciences............................ 8 
COLLEGE OF AGRICULTURE 77 
III. Physical sciences-Chem 141, 141L, 142, 
142L; organic chemistry (3-5 cr.); 
electives (3-5 cr.) ................................... 16 
IV. Biological sciences-Bioi 101, 103; 
electives (6 cr.) ..................................... 10 
V. Social sciences-Econ 241, 242; 
electives (6 cr.) ..................................... 12 
VI. Hum.anities.......................................... 6 
VII. Agricultural sciences-Ag.M. electives 
(9 cr.); Agron 114, 154, 212; An S 114, 
318; electives (3 cr.); Econ 330; 430 or 
451 or Ag 450; electives (3 cr.); 20 
credits 300-level or above to be chosen 
from agricultural mechanization, agronomy, 
animal science, and agricultural 
economics ..................................... 63 or 64. 
VIII. Other required courses-Ag 110, 499 ........ 1 
IX. Physical education................................. 3 
X. Free electives ................................ 54 to 56 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Cre~ta 
Animal Production-An S 114 .•.•••.....•••...•.•....•.......••.•.•••..•.. & 
Principles of Biology-Biol101 ............................................ 3 
Language ln Composition and Readlng-Engl104 ............. 4 
Library Instruction-Lib 160 ............................................... 1 
Physical education ............................................................... 1 
Farm Operation Orlentatlon-Ag 110 ................................ R 
Winter Cre~ta 
Principles c:l Crop Production-Agron 114 .......................... 4 
Language ln Composition and Readlng-Engl 105 ............. 4 
Blologlcal sciences elective •••••••..••••.•.•••.•.••.•••.•••••....•.•••••.••• 4 
Pbyalcal education ..........................................•..............••.... ! 
Elective ....••••••..••.•••..•.••.•....•••....••.•.••••.••••••••.•.••..•••.•...•••.•••••• 3 
Spring CrecDts 
Grain and Forage Crops-Agron 212 .................................. 4 
Environmental Biology-Blol103 ........................................ 3 
Mathematics andtor statlatics ............................................. 5 
Physical educatlon ............................................................... 1 
Agricultural mechanization elective .................................... 3 
SOPHOMORE YEAR 
Fall Cre~te 
General Chemistry-Cham 141, 141L ................................. 4 
Principles cl. Econmn.lcs-Econ 241 .••••••.••..••••••..•••••..•••••••••• 3 
Agricultural economlca elective •••••••••••••••••••.••••••••••••••. .•••••• 8 
Animal sclenee elec:tlve .•••••.••••.••••••••••••••••••••••...••.•.••••••••••••• 3 
Elective •••••••••••••••••.••••••••..•.••••.•.••.•.•..••.•.•••.••••.•••..•••••••••••••••• 3 
Winter Credlta 
Fundamentals cl Speech-Sp 211 ••••..••••••••••••••.•..•••••••••..••••• 3 
General Chemistry-Cham 142, 142L ................................. 4 
Principles of Economlca-Econ 24-2 •••••••••••••••••••••••••••••••••••• .3 
FundamentalB of SoU Sclence-Agron 164 .......................... 4 
Elective ··················································••!•!!!!!.•_•!!,!!!!•••••••·!!!~~ 
Spring Credlta 
Farm Management and Organlzation-Econ 330 ............... A 
Organic cb emil try •••.•••••••••••••••••• · •••· ••· • ••• •• ·• • •· • • ·• • • • • •• .... ·· ••• 3-5 Soola1 aclencea electlve ••.••••••••••..•••••••••••••••••.•.•••••••••••••.••.•.•• a 
Agrlc:t.J.lblral mechanization electlve •••••••••••••••••••••••••••••••••••• a 
Mathematlca and/or sta.Uatlca .•••••••••••••••.••.••••••••••••••••••••••••• 3 
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Two-year Certificate* 
Certificate Requirement~ Credits 
I. Communications-Eng} 104, 105; 
Sp 211; Lib 160 .................................... 12 
II. Physical sciences-Chem 140, 140L; 
or 141, 141L ... . . . .. . . . .... ...... ... . ...... ... .. .. . . 4 
Ill. Biological sciences-Bioi 101, 103 . . . . . . .. . . . . . 6 
IV. Social sciences-Soc 130 . . . . . . . . . . . . . . . . . . . . . . . . . 4 
V. Agricultural sciences-Ag M 134, 136, 
164, 219, 254, 255; Agron 114, 154, 
212, 244; An S 114, 218; electives 
(3 cr.); Econ 130; electives (3 cr.) ............. 50 
VI. Other required courscs-Ag 110 ................ R 
VII. Physical education................................. 3 
VIII. Free electives ....................................... 17 
TOTAL 
• A 1. 75 grade point is required 
Winter Quarter Program 
96 
Farm Operation Orientation-Ag 110 ................ R 
Farm Machinery Management-Ag M 134 ......... 2 
Agricultural Maintenance Wclding-Ag M 154 .... 2 
Crop Production-Agron 112 . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Soils-Agron 152 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Animal Production-An S 114.......................... 5 
Elements of Fann Management-Econ 130.......... 4 
TOTAL 
Curriculum in Fisheries 
and Wildlife Biology 
19 
Administered by the Department of Zoology and 
Entomology. 
D~~R~~~enu ~~u 
I. Communications-Eng} 104, 105; 
Sp 211; jl 225 or Engl 414; Lib 160 .......... 15 
II. Mathematical sciences-Math 104 or 
109; Math 120 or Stat 101; Com S 201 ...... 13 
Ill. Physical scienccs-Chcm 141, 141L, 142, 
142L, 231, 232; Phys 111, 112; Gcol100 .... 25 
IV. Biological sciences-Bact 300; Bioi 101, 
lOlA, 103; Bot 107, 256, 306, 424; 
Gen 340; Zool 100, 106, 200, 307, 
309,320,340,342,370,405,447,448, 
455, 46-4, 465 ....................................... 89 
V. Social scicnccs-Econ 242; 
electives (9 cr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
VI. Humanities........................................ . . 9 
VII. Other required courscs-Ag M 306; 
Agron 154; forestry or outdoor 
recreation elective . .. .. . . . .. . . . . . .. . . .. .. .. .. .. . . . . 9 
VIII. Physical education................................. 3 
IX. Free electives ....................................... 17 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Principles of Biology-Biol101 ............................................ 3 
General Chemistry-Chem 141, 141L ................................. 4 
Language in Composition and Readlng-Engl104 ... ~ ........ 3 
Principles d Economics-Econ 242 ..................................... 3 
Technical Lecture-ZoollOO .............................................. R 
Physical education ............................................................... 1 
Winter Credits 
Experimental Biology-Biol101A ....................................... 2 
General Chemistry-Chem 142, 142L ................................. 4 
Language in Composition and Reading-Eng! 105 ............. 4 
Precalculus Mathematics-Math 109 or 
Finite Mathematics-Math 104 ............................................ 5 
Physical education ............................................................... 1 
Spring Credits 
Environmental Biology-Bioi 103 ........................................ 3 
General Zoology-Zool106 ................................................. 5 
Principles of Statistics-Stat 10 1 or 
Analytical Geometry and Calculus 1-Math 120 ................. 5 
Physical education ............................................................... 1 
SOPHOMORE YEAR 
Fall Credits 
Introduction to Geology-Geol100 .................................... .4 
Computer Programming-Com S 201 .................................. 3 
Library Instruction-Lib 160 ............................................... 1 
General Physics-Phys 111 ................................................. 4 
Comparative Anatomy-Zool 320 ....................................... 5 
Winter Credits 
General Botany-Bot 107 .................................................... 5 
General Physics-Phys 112 ................................................. 4 
Vertebrate Biology-Zool200 ............................................. 5 
Spring Credits 
Fundamentals of SoU Science-Agron 154 ......................... .4 
Plant Taxonomy-Bot 306 ................................................... 4 
Ornithology-Zool 340 ......................................................... 4 
General Entomology-Zoot 370 ........................................... 4 
Curriculum in 
Food Technology 
Students Iru\ioring in food technology must declare 
a science or business minor. 
D~~ Requir~ents ~ediu 
I. Communications-Engl 104, 105; 
Sp 211; Lib 160 .................................... 12 
II. Mathematical sciences-Math 109; 
Stat 201.............................................. 10 
III. Physical sciences-Chcm 141, 141L, 142, 
142L; or 147, 147L, 148, 148L ................ 8 
IV. Biological sciences-Bioi 101, lOlA, 
103; Bact 300 ....................................... 13 
V. Social sciences-Econ 241, 242; 
Pol S 215 .. . .... .. ... .. .. ...... .. . . .. .. .. ... . .. .. .. . . 9 
VI. Humanities.......................................... 6 
VII. Agricultural and nutrition sciences-
F & N 304 and selected courses in 
animal science; agronomy; horti-
culture or nutrition ................................ 21 
VIII. Food technology-F Tch 114, 202, 412, 
414. 449, 450, 491, 492, 499 .................... 36 
IX. Other required courses-science 
minor: 22 credits; business minor: 
38 credits ..................................... 22 or 38 
X. Physical education................................. 3 
XI. Free electives ................................ 52 or 36 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Language in Composition and Reading-Eng! 104 ............ .4 
Precalculus Mathematics-Math 109 ..............•.........•......... 5 
General Chemistry-Cham 141, 141L; or 
147, 147L .......................................................................... 4 
Library Instruction-Lib 160 ......................................•.•.....• 1 
Orlentation-F Tch 110 .........................•...•••....................... 1 
Physical education ..........•..•................•.••..•.......................... 1 
Winter Credits 
Language in Composition and Reading-Eng! 105 ............. 4 
General Chemistry-Cham 142, 142L; or 148, 148L ..•.•..... 4 
Introductory Food Technology-F Tch 114 .•••..•......••.....••... 4 
Physical education ••.•.••.••.••••....•••.•••.••••.•.•••..•.•••••••.••......•..•.. 1 
Electives or specialization .........•.•....•.....•...•......•................. 3 
Spring Credits 
Principles of Biology-Bioi 10 1 ............................................ 3 
Experimental Blology-Biol101A ...................•................... 2 
Physical e ducatlon ..•....•...•................................................... 1 
Electives or specialization ................................................. 1 0 
SOPHOMORE YEAR 
F~ Cre~ts 
Environmental Biology-Blol103 ........................................ 3 
Principles of Statistics-Stat 20 1 .•..•.................................... 5 
Fundamentals of Speech-Sp 211 .......•.•.........•..•...•..••......... 3 
Electives or speclallzation ...............................•...••.............• 5 
Wmur Cre~ts 
Basic Food lndustries-F Tch 202 ...•.•..............•.•......•....•..•. 3 
General Bacteriology-Bioi 300 .•...•.•.....•............................ 5 
American Government-PolS 215 .•..•............•.................... 3 
Principles of Economics-Econ 241 ...••........•.•..................... 3 
Spring Credits 
Sensory Evaluation of Food-F & N 304 ....••••••.•••••.•.....•.••.. 3 
Principles of Economics-Econ 242 ...•..................•......•....... 3 
Electives or specialization ................................................. 1 0 
COLLEGE OF AGRICULTURE 79 
Curriculum in Forestry 
Students m~oring in forestry are required to 
select an area of specialization in Forest Resource 
Management (accredited by Society of American 
Foresters) or Forest Products. 
Degree Requirements Credits 
I. Communications-Lib 160; Engl 104, 
105, 414; Sp 211 .................................... 15 
II. Mathematical sciences-Math 109, 
161, 162; Stat 104; Com S 201. ................ 20 
III. Physical sciences-Chem 141, 141L, 
142, 142L, 231; 232A or 334; 
Phys 111 .......................................... 15-17 
IV. Biological sciences-BiollOl, iOlA, 
107 .................................................... 11 
V. Social science-Econ 241, 242; PolS 
215; electives ........................................ 15 
VI. Humanities.......................................... 9 
VII. Forestry courses-For 101, 201, 202, 
203, 204, 380, 241, 301, 397, 451, 
452, 453, 454 ....................................... 40 
VII I. Areas of specialization-
A. Forest Resource Management-
Bot 256, 310, 416; C E 210; 
Agron 357; For 302, 442, 445; 
additional renewable natural 
resources; electives (6 cr. ) , select from 
For 360, 390, 407, 460, 491; Zool 241, 
461; L A 404 ·········· ........................ 36 
Electives ..................................... 15-17 
Minor ........................................... 20 
71-73 
B. Forest Products-For 386, 481, 485, 
487, 488, 489; Bot 417 ...................... 23 
~l~ti"es ..................................... Ill-~ 
Minor ........................................... 30 
71-73 
IX. Physical education................................. 3 
TOTAL 201 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credlta 
Precalculus Mathematics-Math 109 .................................. 5 
Principles m BlolOI)'-Blol 10 1 ............................................ 3 
Experimental Blol01)'-Blol10 1A .•..•...•..••••••...••.••••••....•••••• 3 
General Chemlstry-Chem 141, 141L ................................. 4 
Llbra.ry Instruction-Lib 160 .•..••••••..•••.•.•••••••.•..•.•••••••••••••••• 1 
Orlenta.tlon-For 110 ...••••.•..•.•••••.••.•.•.••••••••.•••••••••••••••..•••••• R 
Physical edlacatlon ••••••••.••.••...•.•••••..••.•••••.•••••...••••••••••.•••••••.. 1 
Winter Credlta 
Introduction to Forest and Outdoor Recreation Resource 
Management-For 101 ······························~····················A 
Language In Composltlon and Readlng-Engl 104 ••••.•••••••• 4 
General Chemlstry-Chem 142, 142L ••.••••.•••.••••••••••••••••••••• 4 
lnblltlve Calcuhls-Math 161 ••••..•.....•••.•.•..••••••.••••••.••••••••••• 3 
Physical education .•••.••••••••••..••....•.••.•••...•••.••••.••.•.•.•.•••••..•••• ! 
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Spring Credit~ 
General Botany-Bot 107 .................................................. .. 
Language ln Composition and Readlng-Engl105 ............. 4 
Intuitive Calculus-Math 162 ..................................•.........•. 3 
Social sclence ....................................................................... 3 
Physical education ............................... ···························· .... 1 
Ftrst Summer Session 
Field studies. Prerequisite to junior year. 
For 201, 202, 203, 204 ...................................................... 9 
SOPHOMORE YEkR 
Fall Credits 
Principles of Economlcs-Econ 241 ..................................... 3 
Elementary Organic Chemistry-Chem 231, 232A 
or 
Organic Cbemistry-Chem 334 ........................................ 3-5 
Social science ....................................................................... 3 
General Physics-Phys 111 ................................................. 4 
Winter Credits 
Introduction to Statistics-Stat 104 .................................... 5 
Principles of Economics-Econ 242 ..................................... 3 
American Government-PolS 215 ...................................... 3 
Wood Technology-For 380 ................................................. 5 
Spring Credits 
Computer Programming-Com S 201 ................................ ..4 
Fundamentals of Speecb-Sp 211 ........................................ 3 
Forest and Outdoor Recreation Resource 
~easurements-For 241 ................................................... 3 
Humanities .......................................................................... 3 
Electives .............................................................................. 3 
Curriculum in 
Horticulture 
Students majoring in horticulture are required to 
select a minor in business, education, science, or 
technical specialties. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Lib 160; 
Sp211 ................................................ 12 
II. Mathematical sciences-Math 104; 
Stat 104 .............................................. 10 
III. Physical sciences-Chem 141, 141L, 142, 
142L, 231, 232A; Phys 101 .................... 17 
IV. Biological sciences-B & B 301; Biol101, 
lOlA; Bot 107, 310, 407; Zool 106, 376; 
Gen 340 .............................................. 34 
V. ~al sciences-Econ 241, 242; PolS 215; 
Psych 101 ............................................ 12 VI H .. 
. umarubes... .. . . . . . . .. . . . . . . . . . . . . . . . . . .. . . .. . .. . . . 6 
VII. Horticultural sciences-Hart 110 114A 
' , 
114B, 154, 214, 401, 402, 403; horticultural 
electives (18 cr.) .................................... 31 
VIII. Agricultural sciences-Agron 154, 354 ....... 8 
IX. Physical education................................. 3 
X. Electives and minor credits ...................... 59 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Principles of Biology-Blol101 ............................................ 3 
Experimental Biology-Biol101A ....................................... 3 
Language in Composition and Readlng-Engl 104 ............ 4 
Introduction to Hortlculture-Hort 110 ............................. R 
Principles of Hortlculture-Hort 114A ............................... 3 
Principles of Horticultural Laboratory-Hart 114B ........ .1 
Library Instruction-Lib 160 .............................................. 1 
Physical education ............................................................... ! 
Winter Credits 
General Chemlstry-Chem 141, 141L ................................ .4 
Language in Composition and Readlng-Engl105 ............. 4 
Greenhouse Methods-Hort 154 .......................................... 3 
General Zoology-Zool106 ................................................. 5 
Physical education ............................................................... 1 
Spring Credits 
Fundamentals of SoU Science-Agron 154 ......................... .4 
General Botany-Bot 107 .................................................... 5 
GeneJ:al Chemlstry-Chem 142, 142L ................................. 4 
General Psychology-Psych 101.. ........................................ 3 
Physical educa.tlon •.••••••••••.•••••.•••.•....................................... 1 
SOPHOMORE YEAR 
Fall Credits 
Principles of Economlcs-Econ 241 ..................................... 3 
Plant Propagation-Hart 214 .............................................. 3 
Finite Mathematics-Math 104 ............................................ 5 
Electives and minor credlts ................................................. 5 
Winter Credits 
Elementary Organic Chemlstry-Chem 231, 232A ............ 5 
Principles of Economics -Econ 242 ........................... ~ ......... 3 
Foundations and Frontiers of Physlcs-Phys 101. ............... 4 
Electives and minor credlts ................................................. 5 
Spring Credits 
Fundamentals of Speech-Sp 211 ........................................ 3 
Principles of Statistics-Stat 104 ......................................... 5 
Electives and minor credlts ................................................. S 
Curriculum in 
Landscape Architecture 
Accredited by the American Society of Land· 
scape Architects. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Lib 160; 
electives . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
II. Mathematical sciences............................ 8 
I II. Physical sciences . . .. .. .. .. . • . . .. .. .. .. .. .. .. . .. .. .. 16 
IV. Biological sciences-Biol101, 103 
electives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
V So 'al sa'ences ......... 12 • C1 ••••••••••••••••••••••••••••• 
VI. Humanities ...................................... ···· 9 
VII: Engineering-C E 211A, 214; civil engi-
neering electives .................... · · · · · · · · · · · · · · · · ~ 
VIII. Urban planning ................... · ...... ·········· 
IX. Forestry or horticulture or soils electives.... 9 
9 X. Architecture ..................... ················ 
XI. Landscape architecture-L A 110, 112, 113, 
201, 213, 231, 232, 233, 251, 311, 334, 352, 
404, 411, 422; electives ........................... 61 
XI I . Physical education............... . . . . . . . . . . . . . . . . . . 3 
XI I I. Free electives ....................................... 23 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Principles of Biology-Bioi 101 .........................•......•........... 3 
Language in Composition and Reading-Eng! 104 ............ .4 
Orientation in Landscape Architectura-L A 110 .............. R 
Graphic Communlcation-L A 112 ..........•..........•....••.......... 3 
Library Instruction-Lib 160 ...........................................•... 1 
&clal science elective ...........•.........•.•...............•................. 3 
Physical education •.•...................•.......•....................•........... ! 
Winter Credits 
Environmental Biology-Bioi 103 .............•........•................. 3 
ffistory of Landscape Architecture 1-L A 201. .................. 3 
Mathematical science elective •..•.......•.....................•........... 5 
Physical science elective .................•.................•...........••.... 4 
Physical education ............................................................... 1 
~mg Credits 
Language in Composition and Readlng-Engl105 ............. 4 
Landscape Perception-L A 113 ......................................... 4 
Mathematical science elective ............................................. 3 
Physical science elective ...........................•......•.................. 4 
Physical education .........................................•..................... 1 
SOPHOMORE YEAR 
Fall Credits 
Elementary Surveylng-C E 211 A ...................................... 3 
English or speech elective ................................................... 3 
Theory of Landscape Deslgn-L A 213 .............................. .4 
Plant Materials 1-L A 231 .••..•..•.•.....•.•..............•...•..........•. 4 
Social science elective ......................................................... 3 
Winter Credits 
Photo, Route and Land Survey-C E 214 ........................... 3 
Engllsb or speech elective ••....•••.......••......•.......................... 3 
Fundamentals of Planting Deslgn-L A 232 ........................ 4 
Materials and FUndamentals of Construction-L A 251 ..... 4 
Electlve •••..••••••••..•••••••••.••.••..••.••••.••••••••••.•...•.•••..•••...•••....•••.. 3 
~mg er~ts 
Forestry or horticulture or soils elective ............................. 3 
Plant Materials Il-L A 233 ................................................ 4 
Physical science elective •.......•••..•.•..•.•..•.........••......•........... 4 
Social science elective .•.•.......••••.•.•.•...•..•...•..•..•.....•.........•... 3 
Elective .................•.......•....•..............•.....••.••••.......•...•......•... 3 
Curriculum in Outdoor 
Recreation Resources 
Administered by the Department of Forestry. 
Degree Requirements Credits 
I. Communications-Lib 160; Engl104, 105; 
Jl 225; Sp 211 .•..............•....... ·-· ............ 15 
II. Mathematical sciences-Math 109, 161, 162; 
Com S 201; Stat 104 .............................. 20 
COLLEGE OF AGRICULTURE 81 
III. Physical scienccs-Chem 141, 141L 142 
' , 
142L; Phys 101; Geol 230 ....................... 15 
IV. Biological sciences-BiollOl, lOlA, 103, 
309; Bot 107; LA 231; Zool 842, 461. ....... 28 
V. Social sciences-Soc 130, 483; Pol S 215; 
Econ 241, 242; electives .......................... 22 
VI. Huma.nities...... .. . . . .. . . .. ... .. . . . . .. .. .... ... . ...... 6 
VII. Forestry and outdoor recreation resources-
For 101, 360, 301, 302, 344, 414, 451, 452, 
453, 454 .............................................. 34 
VIII. Other courses-Agron 154; LA 213, 445 ... 11 
IX. Physical education................................. 3 
X. Required minor ................................... 20 
XI. Free electives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Precalculus Mathematics-Math 109 .................................. 6 
Principles of Blology-Blol 101 ............................................ 3 
Experimental Blology-Blol 101A ....................................... 3 
General Chemlstry-Chem 141, 141L ................................. 4 
Library Instruction-Llb 160 ...........•.•.................•.•...•.•.•••.•• 1 
Orlentlltion-For 110 ..............•......•...••........•...••..•...•.......... R 
Physical educa.tlon •....••••.••••.•.••..••.••••.•.•••.••..••.••.•..••••••..••..•.. 1 
Winter Credlte 
Introduction to Forestry and Outdoor Recreation 
Resource Management-For 101 .................................... 4 
Language in Composition and Reading-Eng) 104 ............. 4 
General Chemlstry-Chem 142, 142L ................................. 4 
Intuitive Calculus-Math 161 .............................................. 3 
Physical educatlon •.................•..•...................•.•.•.....•....•.••... 1 
Spring Credits 
General Botany-Bot 107 .................•...............•............••.... & 
Language in Composition and Reading-Eng! 105 ............. 4 
Intuitive Calculus-Math 162 ....................... 4•••···················8 
Rural Institutions and Organizations-Soc 130 .................. 4 
Physical education ••••••.•••••.••••••••••••••••••••••••.•••••.•••••••••••••••.•.. 1 
SOPHOMORE YEAR 
Fall Credlta 
Principles of Economlcs-Econ 241 ..................................... 3 
Publlcity and PubUc Relatlons-Jl 225 ................................ 3 
Amerlca.n Govemment-Pol S 215 ...•••••....•.•.••••..•••.•....••••••. 3 
Environmental Blology-Blol 103 ........................................ 3 
Foundations and Frontiers of Physlcs-Phys 101 ................ 4 
Winter Cred.lte 
Princlples of Economlcs-Econ 242 ..................................... 3 
Computer Program.m.ln.g-Com 8 201 •.•....•.••.•••.•••.•••••••••••••• 4 
Introductlon to Statlatlcs-Sta.t 1M .................................... & 
Fundamentals of SoUs-Agron 164 •••••••••••••••••••••••••••••••••••••• 4 
Spmg Credlte 
Fundamentals of Speech-Sp 211 •••.•••...•••••••••••••••••••.•••••••••• 3 
Outdoor Recreation and Resource Management-
For 360 •..••.•...•.••..•.••••••••.••.••..•••.••••••••..•.•••••••••••••••••••••••••••• 3 
Theory of Landscape DesJgn-L A 213 .............................. .4 
Basic Eoology-Blol 309 .••.••••••••••••••.•••••••••••••••••.•••.•.•.••••••••• 4 
Humanities ......•.•.•.....••....•...•••••.••••..••..••••••.•••••••••••••.••.•••••••• 3 
82 COLLEGES AND CURRICULA 
Curriculum in 
Plant Pathology 
Administered by the Department of Botany and 
Plant Pathology. 
Degree Requirements Credits 
I. Communications-Eng} 104, 105; Sp 211; 
Lib 160; electives .................................. 15 
II. Mathematical sciences-Stat 101; electives .. 12 
III. Physical sciences-Chem 141, 141L, 142, 
142L; or 147, 147L, 148, 148L; Phys 111 
or 221; electives .................................... 16 
IV. Biological sciences-Bioi 101, lOlA, 103; 
Bot 107; Zool 106 ................................. 18 
V. Social sciences-Econ 241, 242; Pol S 215; 
electives .............................................. 15 
VI. Humanities-history, English (literaturej"; 
electives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
VI I. Agricultural sciences-Agron 154, 206; 
electives .............................................. 10 
VI I I. One or two minor areas of study ....... 20 or 30 
IX. Plant pathology-Bot 306, 320, 404, 407 
or 416; Bact 300; Gen 350; Zool 370 or 
376; electives ........................................ 30 
X. Physical education................................. 3 
XI. Free electives ................................ 38 or 28 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Language 1n Composition and Readlng-Engl104 ............ .4 
Mathematics requirement ................................................... 5 
Principles of Blology-Biol101 ............................................ 3 
Experimental Biology-Biol101A ....................................... 2 
Library Instruction-Lib 160 ............................................... 1 
Physical education ............................................................... 1 
Winter Credits 
General Chemlstry-Chem 141, 141L; or 147, 147L ......... 4 
Mathematics req,ulrement .•.••.••..••.•.....•••..••••..•••.••.•.•.........•. 6 
Environmental Biology-Blol103 ........................................ 3 
General Bota.ny-Bot 107 .•.•.•..•....•••••.....•....•.....•.•.•...•..••••... 6 
Phy'alcal education .••••••••••.•••••..•.•••.•••.•.•.•..••••.•••••.•••••••••••••.•. ! 
Spring Credits 
Language 1n Composition and Readlng-Engl105 ............ .4 
General Chemtstry-Chem 142, 142L; or 148, 148L .......... 4 
Principles of Statistics-Stat 101 (5 cr.) or minor 
requirements ( 5 cr.) •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 5 
=':tntals of SoU Sclence-Agron 154 .......................... 4 
m... Lecture-Bot 110 ............................................... R 
,. "3 steal education .•...••.•••..•...•.•..•••..•••....•..•...•..••..••••.•.•.•.•... ! 
SOPHOMORE YEAR 
~ C~ts ~grllnclcu11turalf sEclence requlrement ........................................ 3 r Peso conomlca-Econ 241 (3 cr.) or soclal 
G science requirement (3 cr. ) ............................................. 3 
Ph;aer~ ~~~;ez:!;~:~i' .................................. : ........... 5 
Electl q .••...•...•.•..•...•••.••.•..••...•.....•.•.•• 4 
vas •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Winter Credits 
Introduction to Meteorology-Agron 206 ............................ 3 
Principles of Economlcs-Econ 242 (3 cr.) or social 
science requirement (3 cr.) ............................................. 3 
Physical science requirement or minor requlrements ......... 4 
Humanities requirement. .................................................. 3-5 
Electives ........................................................................... 3-5 
~mg er~ts 
Plant Taxonomy-Bot 306 ................................................... 4 
Fundamentals of Speech-Sp 211 ........................................ 3 
Social science requirement ...... , ........................................... 3 
Humanities requirement ...................................................... 3 
Electives or minor requirements ......................................... 5 
Curriculum in 
Public Service and 
Administration in 
Agriculture 
Administered by the Department of Sociology 
and Anthropology. 
Degree Requirements Credits 
I. Communications-Eng! 104, 105; Sp 211; 
jl 225; Lib 160 ..................................... 15 
II. Mathematical sciences-Math 104; Stat 
101 .................................................... 10 
III. Physical sciences-Chem 141, 141L, 142, 
142L; electives (8 cr.) ............................. 16 
IV. Biological sciences-Bioi 101, 102A, 102B, 
103 .................................................... 10 
V. Humanities......................................... 6 
VI. Sociology-Soc 110, 130, 201, 310; 409 or 
411 or 415; 420; 464 or 486; electives at 
300 or 400 levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
VII. Economics-Econ 241, 242, 380, 405, 451; 
Econ 230 or I Ad 384; electives ................ 21 
VIII. Political science-PolS 217; 310 or 311; 
330; 467 or 468; 471, 472, or 473 or 474 ... 20 
IX. Agricultural sciences .............................. 12 
X. Physical education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
XI. Required minor .................................... 21 
XII. Free elective ........................................ 35 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Principles of Blology-Biol 101 ............................................ 3 
Biology of Organlsms-Biol102A. ....................................... 2 
General Chemlstry-Chem 141, 141L ................................. 4 
Flnlte Ma.tbematlcs.-Math 104 ............................................. 5 
Pby'slca.l educa:tlon ••••••••••••••••••••••••••••••••••••••••••••••••••••••...•..... l 
Library Instruction-Lib 160 ............................................... 1 
Orientation to Public Service Administration ln Agri-
culture--Soc 110 •••••••••••••••••••••••••••••••••••••..•••••••.•.............. R 
Winter Credits 
Rural Institutions and Organizations-Soc 130 ••.••..........•.. 4 
Language ln Composition and Read1ng-Engl104 .•........... 4 
General Chemlstry-Chem 142, 142L •.•••.••..••••..•.••.•••••.••.... 4 
Biology of Organisms-Bioi 102B •••••...••....•••.••.••.••..•.•..•...••• 2 
Environmental Biology-Bioi 103 •.•.•..........••...•...•..•...........• 3 
Physical education ............•..•..•...........•...........................•.... 1 
Spring Credits 
Sociological Inquiry and Soclal Organizations-Soc 201. .... 5 
Agricultural science electives ...••••••.•..•.......•.....•............•..•.. 4 
American Government-PolS 217 .............•....•....••....•..•..... 5 
Language ln CompoSltion and Reading-Engl105 .........•... 4 
Physical education ...................••...........•...•.......................... 1 
SOPHOMORE YEAR 
Fall Credits 
Community-Soc 310 .....................•••••.......•••...•.•................. 3 
Principles of Economlcs-Econ 241 ..................................... 3 
Principles of Statistics--Stat 101 ......................................... 5 
Physical science elective .........•.........•......••..••.•......•....•..•.... 4 
Winter Credit& 
Introduction to Political Behavior-Pol S 330 ..................... 3 
Polltics of American Government-PolS 216 ..••...•....•.•..•.... 3 
Fundamentals of Speech-Sp 211 .•........•.........•.....••..•...•..... 3 
Principles of Economlcs-Econ 242 ..................................... 3 
Agricultural science elective ............................................... 4 
~rlng Credits 
Publlcity and Public Relations--Jl 225 ................................ 3 
Physical science elective ..................................................... 3 
Humanities electlve ............................................................. 3 
Agricultural science elective ............................................... 4 
Curriculum in 
Urban Planning 
Administered by the Department of Landscape 
Architecture. 
Planning areas of specialization include: admin-
istration, city as a system, economic planning, environ-
mental planning, housing and urban renewal, human 
resource planning, policy development and planning, 
state and regional planning, transportation planning, 
urban design, and urban information systems. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 221; 
Lib 160 ............................................... 12 
II. Mathematical sciences-Math 104; Stat 
101; computer science elective .................. 13 
II I. Physical sciences . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . .. . 11 
IV. Biological sciences-Bioi 101, 102A, 102B, 
103 .................................................... 10 
V. Social sciences-Econ 241, 242; Soc 134; 
Pol S 215; Econ 461, 462 ........................ 18 
VI. Humanities-Sequence in history, literature 
or philosophy . . . . .. . . . . . . .. . . . . . .. . . . . .. . . . . . . . . . . . . 9 
VII. Urban planrung-Ur Pl110, 112, 153, 
210' 270' Z12, 310' 300' 383, 395, 432, 
433, 492, 499 ....................................... 39 
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VII I. Other required courses-architectural 
elective (3); transportation electives (10); 
landscape architecture electives (9); minor 
(19); planning specialty (12); group electives 
(12) .....................•.......•..........••..•.•.•... 65 
IX. Physical education................................. 3 
X. Free electives ................................ : ...... 12 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Biological science electives ••••.•...•..•...•.....•••••.•...•••.••.••.••••••• & 
Physical sclence elective ••..•••.•••.•••••••....•.•••••.••••...•..•.•.....••.. 4 
Orientation ln Urban Plannlng-Ur PI 110 ......................... R 
Llbraey Instruction-Llb 160 ..•••••••••••..••.•.••••....•..••.••.•..••.•••• 1 
Physical education. •.•..•.•.•.••••••.•••••..•...••.••.••••••••.•••••••••.•••..•••• 1 
Introduction to Soclolog)'-Soc 134 .••••.•••.•••.••••.•.•.•.•••...•••••• 3 
Winter Credits 
Biological science electlvea .••••.••..•.••.•.••.••••••.•..••••.•••••••••.•••• 5 
Flnlte Mathematics-Math 104 •••••••••••••••••••••••••••••••••••••••••••• 6 
Language ln Composition and Read.lng-Engl 104 .' ............ 4 
Graphic Communlcatlon-Ur PI 112 .•••.. : •...•.•....•••••••.•...•••••• 3 
Physical educatlon .......•..................••....•.................•....•.••••.• l 
Spring Credits 
Foundations and Frontiers of Physlcs-Phys 1 01. ............... 4 ( 
Survey of Urban Plannlng-Ur Pll53 ................................. 3 
Language ln Composition and Readlng-Engl105 ............. 4 
Physical education ............................................................... 1 
Elective ............•.•.....•..•..••...•...•...•.•.......•..................•..•...•..•. 3 
SOPHOMORE YEAR 
Fall Credits 
Principles of Economlcs-Econ 241 ..................................... 3 
American Government-PolS 215 ...................................... 3 
Arcbitectu.re elective ....•....•••..•.................•.........••.•••.•.•..•••.. 3 
F\lndamentals of Speecll-Sp 211 ........................................ 3 
Humanities elective ···························-································3 Planning Seminar-U r PI 210 ..•••..........•..•........•..••..•.•••.•••••. 1 
Winter Credits 
Forces Shaping Our Urban Envlronment-Ur Pl270 ......... 3 
Principles of Economlcs-Econ 242 ..................................... 3 
Principles of Statistics--Stat tq 1 .......................................... 5 
Huma.nltles elective •.••••••.•.•.••..•......•••.........••••.••••.••••.•...••••.• 3 
Group elective .............................•..............••......•..••............• 3 
Spring Credits 
Planning Techniques-U r PI 272 ......................................... 4 
Landsca.pe arcbitect:llre elective .••••••••••.•..••••.•....•.•••..•....•••• 4 
Group electives .....••.•.......•..............•......••......•.......•.•..••..••.•• 6 
Humanities electlve •••••••.•.•.••••••••.•.•••••.•••••••••••••••••••••••••••••••• 3 
Training for Extension Service 
Students interested in preparing for work in the 
Extension Service may be referred to an extension 
adviser who is a member of the Extension Service 
staff. By cooperation between the extension adviser 
and the student's departmental adviser, the following 
courses may be recommended for substitution in 
place of required courses or used as electives in the 
student's curriculum. The program indicates the 
quarter in which it would be desirable to take the 
recommended courses, although the courses might be 
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taken in other quarters. This program should be 
planned not later than the sophomore year. Such 
students will remain in one of the regular subject 
matter curricula. Other courses may be suggested in 
addition to or in lieu of the following courses de-
pending upon the specific area of interest with the 
Extension Service. · 
SOPHOMORE YEAR 
FaD Credits 
General Psychology-Psych 101 .......................................... 3 
Observation and Survey of Program of Education in 
Agriculture-Ag Ed 211 B ................................................. 1 
Winter Credits 
Introduction to Sociology• -Soc 134 ................................... 3 
Developmental Psychology-Psych 230 .............................. 3 
Spring Credits 
Educational Psychology-Psych 333 ................................... 3 
Methods of Teachlng-Educ 305 ....................................... 3-4 
JUNIOR YEAR 
Fall Credits 
Soclolo61cal Inquiry and Social Organization.-Soc 201 ...... 5 
Winter Credits 
Group Dynamics-Soc 364 ................................................... 3 
1\sbliclty and Publlc Relatfons--Jl 225 ................................ 3 
SENIOR YEAR 
Fall Credits 
Extension Educatfon-Educ 468 ......................................... 3 
Winter Credits 
Communlty Action-Soc 464 ............................................... 3 
Leadership and Social Interaction-SOc 486 ....................... 3 
Spring Credits 
Business Communlcatfon-Engl 404 ................................... 2 
Business and Professional Speaklng-Sp 312 ..................... 3 
•Soc 130, lf required in the student's curriculum, will 
meet this need. 
Preparation for Graduate Study 
The student who expects to earn an advanced 
degree in an area of technical agriculture should 
take some of the more fundamental courses indicated 
below. In addition to these strongly recommended 
courses, students will fmd calculus, physical chemistry, 
genetics, bacteriology, botany, and zoology to be 
valuable. Students should consult their advisers in 
determining the extent to which they might substitute 
these fundamental courses for the more applied 
courses required in their curriculum. 
A knowledge of statistics and the principles of 
technical writing is essential in the preparation of a 
thesis, which is required for the degree Master of 
Science or Doctor of Philosophy in agriculture. Grad-
uate students usually are required to have a reading 
knowledge of French, Spanish, Russian, or German. 
SOPHOMORE YEAR 
Fall Credits 
Organic Chemlstry-Chem 334 ........................................... 3 
Winter Credits 
Organic Chemlstry-Chem 335 ........................................... 3 
Spring Credits 
Analytic Geometry and Calculus 1-Math 120 .................... 5 
JUNIOR YEAR 
Fall Credits 
Quantitative Analysis-Cham 211 ...................................... 5 
General Physics-Phys 111 ................................................. 4 
Winter Credits 
General Physics-Phys 112 ................................................. 4 
Spring Credits 
Writing of Reports and Technical Papers-Engl414 ........... 3 
General Physics-Phys 113 ................................................. 4 
Training for International 
Service 
Agricultural students desiring to work in foreign 
countries with private industry, governmental agencies, 
or private foundations and institutions are referred to 
the section headed International Studiu Programs for 
suggested courses they might take as electives or as 
substitutes for required courses. 
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An effective teacher needs broad personal and 
professional knowledge and understanding. The Col-
lege of Education strives to provide each prospective 
teacher with a sound general education and back-
ground as well as preparation in an area of speciali-
zation. With these must go an understanding of 
teaching and of learning, and a skill in applying 
such understanding in the classroom, plus an aware-
ness of the characteristics of growth and develop-
ment of students and society. 
All students who are recom111ended by Iowa State 
University for teacher certification must be recom-
mended by the College of Education. However, each 
student will be enrolled in the department in which 
he or she plans to major, and must meet the grad-
uation requirements of that department and the 
college in which it is located. 
Within the College of Eaucation, courses are 
offered in education for all undergraduate students 
seeking teaching certificates for the elementary and 
secondary schools. In addition, certain undergraduate 
nonteaching programs and several professional pro-
grams at the graduate level are offered. All degree 
programs are accredited by The National Council 
for Accreditation of Teacher Education. 
Admission to Undergraduate 
Program 
A student seeking admission to a teacher educa-
tion program must be accepted by a selection com-
mittee tor the specific program which he or she seeks 
to enter. Factors considered in evaluating applications 
include scholarship, interest in teaching, character, 
and physical and mental health. Recommendations 
by selection committees must be conf1rmed by the 
Committee on Academic Standards of the College of 
Eaucation before admittance to the program in 
teacher education is granted. 
Students should apply at least four quarters before 
the one in which they plan to enroll in student 
teaching. A 2.3 quality point average is required for 
admittance to the teacher education program, and 
this minimum average must be maintained through 
graduation. 
Teacher Certification 
The Iowa Professional Certificate may be recom-
mended for those who hold the bachelor's degree 
from Iowa State and who have completed the 
following: 
1. All requirements of an approved teacher edu-
cation program. 
2. A minimum of 75 credits in courses designed 
to serve the general needs of college students. 
For fu/1-timt ltaching in stcondary schools an approved 
subject matter concentration of at least 45 credits is 
required. A second subject matter area of at least 30 
credits for half-time teaching is possible but not 
required. 
Approval for lht tltmtnlary urtificalt requires the 
successful completion of the curriculum in elementary 
education. 
Approval for tht nurstry school-kindtrgarttn ctrtificatt 
requires the successful completion of that curriculum 
in the Department of Child Development. 
Graduate programs are available for those who 
seek approval as elementary and secondary school 
principals, superintendents, school psychologists, coun-
selors, or teachers in junior and community colleges. 
Information concerning certificates not described 
above, as well as more detailed requirements for any 
certificate, may be obtained from the Dean of the 
College of Education. 
The General Education 
Requirement 
All prospective teachers are required to complete 
a program in general education which is integrated 
with their professional training and extends through 
the undergraduate curriculum. 
The general education program empha~es intel-
lectual growth and personal development as con-
trasted with specific vocational preparation. It is 
recognized that many contributions to general edu-
cation may be made by courses which have other 
primary objectives 
The program aims to stimulate a desire for leam-
inll and intellectual endeavor,_ develop understanding 
and appreciation for the physical and cultural world, 
encourage independent thinking and analysis, increase· 
competence in all aspects of communication, and 
create an understanding of man as a social, psycho-
logical, and physical being. 
The student is expected to complete studies in 
five groupings in general education. Areas repre· 
sented below are not departmental titles. In some 
cases, courses relating to a given area may be found 
in several different departments. 
Credlta 
L Physical sclences and mathemattcs ..................... 9-21 
II. Blologlcal selences •••.••••..•••••••••.•••••••.•••••••••••••••••••• 9-21 
Ill. Soclal sciences ....................................................... 9-21 
IV. Humanlt:les ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 9--21 
V. Comm.unlcatlve arts •••••••••.••••••••••••••••••••••••••••••••••• 14-21 
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A minimum total of 75 credits must be earned in 
general education, with the minimum and maximum 
in each group as shown above. This total will include 
Engl 104 and 105, Sp 211, Psych 230, and one 
course in American history or political science. 
A course may not be counted in general education 
and also in the academic mcijor or minor. Additional 
credits in general education may be required by 
departments preparing teachers. 
The Professional Education 
Requirement 
As part of a total educational program, the 
prospective teacher must complete certain studies 
related directly to the profession of teaching. All 
students in teacher education take the following 
courses: 
Credits 
Foundations of American Education-Educ 204 ................. 3 
Methods of Teachlng-Educ 305B ....................................... 1 
Educational Psychology-Psych 333 ................................... 5 
The additional courses required by specific teach-
.. 
mg areas are: 
Elementary Education 
See Cumculum m Elementary Educatwn. 
Nursery-Kindergarten Education 
See Index, Chrld Development for complete require-
ments. 
Secondary Education 
Credit& 
Methods of Teachlng-Educ 305A ....................................... 3 
Prlnclples of Secondary Education-Educ 426 .................... 3 
Professional Courses ln Areas of Specialization 
Agricultural Education-Ag Ed 211, 321, 412, 414, 417. 
Art-A A 415,416,417,418. 
Blology-D St 417D, 486. 
Chemlstry-D St 417B, 486. 
Earth Sclence-D St 417J, 486. 
Engllah-Eng1494, D St 417E. 
Foreign Language s-F L 4 76, D St 417G. 
General Sclence-D St 417B, 486. 
Home Economics Education-H Ed 406, 407, 410, 417. 
Industrial Education-! Ed 415,417. 
Joumallsm-Jl 480, D St 4171. 
Mathematics-Math 497, D St 417C. 
Music-Music 366,466, D St 417K and/or 417L 
Physical Education for Men-P EM 497, D St 417F. 
Physical Education for Women-P E W 417, or 417 and 
418. 
Physics-D St 417B, 486. 
Safety Education-! Ed 216, 316, 317, 418, 419, 571. 
Social Studles-D St 417 A, 496. 
Speech-Sp 495, D St 417H. 
The Requirements for Areas 
of Specialization 
A teacher must also be competent in the area of 
a teaching specialization. Certain competencies are 
required of those who would teach at nursery-kinder· 
garten or the elementary level, for instance, while a 
depth of knowledge in some particular subject matter 
is necessary for those who would be teachers at the 
secondary level. 
All the minimal number of subject matter credits 
in an area of specialization in the College of Sciences 
and Humanities should carry a grade of "C" or 
better. Required credits in the area of specialization 
which carry a grade of "F" or "D" must be re-
peated with a grade of at least "C" or, with the 
approval of the area supervisor, may be supple-
mented with an equal number of credits which 
carry a grade of at least "C" and are in the same 
area and beyond the minimal requirement. Exceptions 
may be approved by the area supervisor if the grade 
point in the area of specialization is at least 2.5. 
Elementary Education 
See Currzculum, Elementary Education. 
Nursery Education 
See Curriculum, Child Development. 
Vocational Agriculture 
See Curriculum, Agriculture. 
Applied Art 
See Curriculum, Applied Art. 
Biology 
Students seeking approval to teach biology must 
earn credits in the following courses: 
Bacteriology-300. 
Biochemistry and Biophyslcs--301 or 401; or 404, 405,406. 
Blology-101, lOlA, 103, 309. 
Botany-107; 306 or 203 or 301L; 310 or 320 or 404. 
Genetlcs-340 or 350 or 400. 
Zoology-106; 155 and 156, or 455; 320 or 334 or 358. 
One course from Bact 320; Bioi 303 or 438; Bot 304; 
C Blol 428; Zool 200, 307, 311, 370, 302L. 
Chemistry 
Students seeking approval to teach chemistry must 
earn credits in the following courses: 
Chemlstry-141, 141L, 142, 142L, 211; or 147, 147L, 148, 
148L and 211; or 114 and 115 and 120; 301; 334 and 
335 and 337 to accompany 335, or 331 and 332 and 
330 to accompany 331 and 332; 321 and 322 and 322L, 
or 224 and 325 and 327A, or 493 and 494. 
Blochemlstry-301. 
Physlcs-221, 222, 223. 
Students seeking restricttd approval to teach chemistry 
must earn credits in the following courses: 
Chemistry-141, 141L, 142, 142L, 211; or 147, 147L, 148, 
148L, 211; or 114, 115, 120; 334, 335 and 337 to ac-
company 335, or 331 and 332, and 330 to accompany 
331, 332; 321 or 224 (permission of instructor required 
to take 321 or 224 without physics prerequlslte); or 
493 and 494 (no physics prerequisite). 
Physics--22 L 
Earth Science 
' Students seeking approval to teach tarth scitnct 
must earn a minimum of 45 credits in the following 
courses: 
Geology-100; 201 or 200 or 230; 204; 271 or 351; 302 
(Field Course, 8-12 cr.). 
Meteorology-206. 
Physics-151, 152. 
Geography-201; 12 credits in any combination of agron-
omy, astronomy, geography, geology, and meteorology 
courses numbered 300 or above. 
Students seeking restricted approval to teach earth 
scienct must earn a minimum of 30 credits in the 
following courses: 
Geology-100, 204; 271 or 351; 201 or 200 or 230. 
Meteorology-206. 
Physics-151, 152. 
Geography-201; 6 credits in any combination of agronomy, 
astronomy, geography, geology, and meteorology 
courses numbered 300 or above. 
English 
Students seeking approval to teach English must 
earn credits in the following: 
Linguistics and composltlon-Engl 219 and 419 or 420; 
496, and 3 credits chosen from 204, 304A, 3048; 6 
additional credits chosen from Engl 419, 420, 204, 
304A, 3048, 306A, 3068; Sp 305; Psych 385. 
Llterature-Engl 201; 354A or 356; 12 credits chosen from 
British and American Uterature period sequences; 12 
credits chosen from 450 series, 489, 490. 
Students who are not English majors should con-
sult with English advisers about selection and distri-
bution of courses. 
Foreign Languages 
Students seeking approval to teach foreign languages 
must earn 45 credits in one language. 
French majors must lnclude-204, 311, 312, 313, 314, 315, 
316. 
German majors must include-336, 337, 338, 339, 340, 
341. 
Spanish majors must include-354, 355, 356, 357, 358, 359. 
Russian majors must lnclude-324, 325, 326, 327, 328, 329. 
Students seeking restricttd approval to teach a foreign 
language must earn 30 credits in that language. Nine 
of the 30 credits must be in composition and con-
versation. 
Prior to receiving either full or restricted approval, 
the candidate must demonstrate adequate speaking 
proficiency in the language to be taught. 
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General Science 
Students seeking approval to teach general sdtnce 
must complete one of the following five alternate sets 
of requirements. 
1. The student must complete full approval t6 teach 
biology and must earn credits in the following courses: 
Physlcs-111, 112, 113; or 221,222,223. 
Geology-100. 
Chemlstry-141, 141L, 142, 142L; or 147, 147L, 148, 
148L; or 114, 115. 
2. The student must complete full approval to teach 
chemistry and must earn credits in the following 
courses: 
Botany-107. 
Biology-101, lOlA. 
Geology-100. 
Meteorology-206, 208, 
Zoology-106, 155 and 156. 
3. The student must complete full approval to teach 
earth scimct and must earn credits in the following 
courses: 
Botany-107. 
Biology-101, lOlA. 
Chemlstry-141, 141L, 142, 142L; or 147, 147L, liS, 
148L; or 114, 115. 
Physics-111, 112; or 221,222,223. 
Zoology-1 06, or 155 and 156. 
4. The student must complete full approval to teach 
physics and must earn credits in the following courses: 
Botany-107. 
Biology-101, lOlA. 
Geology-100. 
Me~~o~206,20& 
Zoolo~106, or 155 and 156. 
5. The student must earn credits in the following 
courses: 
Bi~logy-101, lOlA, 103. 
Botany-1 07. 
Zoology-106, or 155 and 156. 
Chemlstry-141, 141L, 142, 142L; or 147, 147L, 148, 
148L; or 114, 115. 
Geology-100. 
Physlcs-111, 112, 113; or 221, 222, 223. 
Meteorology-206, 208. 
Physlcs-1"51, f62'; or 344, 34&; at leaat 3 credita ln gen-
etics or bacteriology; at leaat 6 additional credlte from 
courses numbered 300 or above in bacteriology, bl~ 
chemlatry and blophyelca, biology, botany, chemlatry, 
genetics, geology, meteorology, pbyaics, and zoology. 
Home Economics 
See Curriculum, Home &onomics. 
Industrial Education 
See Curriculum, Industrial Etlueation. 
Journalism and Mass Communication 
Students seeking approval to teach jounuz/ism must 
earn 35 credits as follows: 
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Joumallsm-101, 201, 202, 203, 317, 370, 480, 490J; 
one course chosen from: Jl 318, 319, 325, 326, 337, 
338, 848; two courees chosen from: Jl 415, 417, 430, 
431,440,450,462,463,464. 
In addition to the journalism requirements, the 
student must earn a minimum of 10 credits in written 
and spoken English. 
Students seeking restricted approval to teach 
journalism must earn credits in the following courses: 
Journalls~101,201,202,203,317,370. 
In addition to the journalism requirements, the 
student must earn a minimum of 10 credits in 
written and spoken English. 
Mathematics 
Students seeking approval to teach mathematics 
must earn credits in the following courses: 
Mathematlce-120, 121, 122, 223; or 130, 131, 132, 233; 
201, 202, 301; 330, or 331, or 436; 489; 15 additional 
credits In courses numbered 200 or above. 
Students seeking restricted approval to teach mathe· 
matics must earn credits in the following courses: 
Mathematice-120, 121, 122, 223; or 130, 131, 132, 233; 
201, 202, 301; 330, or 331, or 436; 489. 
Music 
Students seeking approval to teach music (kinder-
garten through grade 12) must earn credits in the 
following courses: 
Chlld Development-226. 
Elementary Education-344. 
Muslc-104, 119, 201, 202, 203, 219, 304, 305, 306, 319, 
361, 362, 419, 490B; 4 to 6 credits from advanced 
muelc hlstorv courses. 
Muslc 310 ls required for students planning to teach vocal 
muslc. 
Muslc 467, 468, 469, and 4 credlts (two courses) from 
367, 368, 369 are required for students planning to 
teach Instrumental muslc. 
Students seeking approval to teach only in the 
secondary school should confer with the Music Depart-
ment concerning modifications in this program. 
Physical Education for Men 
Students seeking approval to teach physical education 
for mm must earn credits in ~e following courses: 
Hypene-104, 105. 
PbyBlcal Education for Men-200, 205, 212, 305, 320, 330 
359, 4t7•l 420. 494, 496. • 
Seven credlta chosen from 312, 314, 815_ 316, 317, 318, 
319,492. 
Twelve credlta chosen from PEM 105 through 158. 
•These c:redlte should be aatlsfled d~ the student 
teacbtng (D St 417F) experience and by partlclpatlon 1n 
the after-echool athletic program. 
S~udents seeking tndorstmmt to coach inltrscholastic 
athletzcs must earn credits in the following courses: 
Physlcal Education for Men-Sa>, 359, 417•; 420. 
Seven credits chosen from PEM 230, 231, 232, 312 314 
315, 316, 317, 318, 319. • • 
Flve credits cho3en from PEM 492, 494. 
•These credits should be satisfied during the student teach-
Ing experience and by partlclpatlon ln the after-school 
athletic program. 
Physical Education for Women 
See Curriculum, Physical Education for Women. 
Physical Science 
Students seeking approval to teach physical science 
must earn credits in the following courses: 
The courses listed for restricted approval, plus completion 
of Physics 151, 152, 153, or Physlcs 344, 345. 
Three or 4 credits of organic chemistry. 
Eight credits from courses numbered 200 and above 1n 
physics, chemistry, meteorology, and geology (except 
Geo1203). 
Students seeking restricted approval to teach physical 
science must earn credits in the following courses: 
Physlcs-111, -112, 113; or 221, 222, 223; and either 301, 
302: or 331. 332. 
Chemlstry-141, 141L, 142, 142L; or 147, 147L, 148, 
148L; or 114, 115. 
Meterology-206, 208. 
GeolOJey-1 00. 
At least two credlts from Phys 151 or 152 or 153 or 344 
or 345. 
Physics 
Students seeking approval to teach physics must 
earn credits in the following courses: 
Physlcs-221, 222, 223, 301, 302, 303, 311 T, 344, 345, 
399 (3 cr.). 
Six credits from Phys 310, 394, 364. 
Three additional credits ln physlcs courses numbered 300 
or above. 
Students seeking restn'cted approval to teach physics 
must earn credits in the following courses: 
Physlcs-221,222,223,301,302,311T,344,34~ 
The specific course requirements for each area of 
specialization follow. 
Elementary Education 
See Cum'culum, Elementary Education. 
Nursery-Kindergarten 
See Cum"culum, Child Development. 
Vocational Agriculture 
See Curricula, Agriculturt. 
Applied Art 
See Curriculum, AppliM Art. 
Safety Education and Driver Education 
All students who qualify for approval to teach 
softly eduClltion and driver education must have prepara-
tion in some major area of specialization. Such stu-
dents then may obtain approval to teach safely educa-
tion and dn"ver education by earning the following 
credits: 
FUteen credits chosen from: 
Industrial Educatlon-216, 316, 317, 418, 419, 4908, 570, 
571, 590~ 5908. 
Education-50 L 
FUteen credits chosen from C E 352, 450; Econ 305, 444, 
445; Educ 502, 503, 536 and/or 537, 552, 553; FE 
254; I Ad 360, 463; I E 421; I Ed 262, 310; Jl 10 1; 
Psych 430, 440, 450, 451, 460, 530, 533, 540, 560, 
560; Soc 4 73, 483. 
Social Studies 
For approval to teach social studies a student must 
receive approval to teach in three or more of the 
following areas: world history, American history, sociology, 
economics, American government, geography. For approval 
the student must earn 15 credits in each of the 
chosen fields as follows: 
ECONOMICS 
Economics 241 and 242. Nine credits from Econ 301, 304, 
305,306,380,405,445,465. 
GEOGRAPHY -fifteen credits from: 
Geography-20J, 202, 322,324,325,421. 
Geology-100, 200, 201, 230. 
SOCIOLOGY -Soc 134, Anthro 111. One course from each 
~~up: . 
Group 1: Soc 201, 302, 305, 310. 
Group 2: Soc 135, 300, 304, 330, 331, 341, 410, 411, 
473,485. 
Groue 3: Anthro 218, 220, 313, 321, 322, 323, 325, 333, 
340, 421, 422, 424. 
AMERICAN GOVERNMENT-fifteen credits from: 
Polltlcal Sclence-216, 217, 241, 251, 310, 311, 820, 837, 
360, 410, 421, 433, 464, 467, 468, 471, 472, 474. 
UNITED STATES HISTORY-fifteen credits with at least 
one course from each group: 
Group 1: Hlst 221, 382A, 462B, 462C, 471A, 474A, 477A. 
Group 2: Hl8t 222, 286, 382A, 8828, 464, 466, 468A, 
4688, 471A, 471B, 4748, 477B. 
Group 3: Hlst 223, 286, 382B, 370, 489A, 4698, 469C, 
471B, 477C, 478A, 4788. 
WORLD HISTORY -fifteen credits with at least one course 
from each group: 
Group 1: Hlst 201, 325, 403A, 4038, 403C, 404A, 4048, 
404C, 407. 
Group 2: Hlst 202, 326, 351, 408, 412A, 415A, 417A, 
402A, 402B, 421A, 421B. 
Group 3: inst 203, 327, 352, 410A, 4108, 410C, 4128, 
4158, 416C, 417B, 422A, 4228,446,453. 
Students Seeking restricted approval to teach any 
two of the above areas must earn 15 credits in each 
of the chosen areas. Restricted approval will be 
granted only to those students who have full approval 
in one or more of the following areas: English, 
foreign languages, home economics, journalism, psy-
chology, and speech. 
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Speech 
Students seeking approval to teach speech must 
earn credits in the following courses: 
Speech-215,255,309,322,332,360,876,41a 
Eighteen credits from other speech courses numbered 300 
or above aa well aa the c:rec:llts 1n Engl 104, 105 or thelr 
equivalent. 
Psychology 
Students seeking approval to teach psychology must 
earn credits in the following courses: 
Psychology-202 or 206; 280, 301, 333; 346 or 430 or 486 
or 450 or 495; 380, 401, 440, 460, 491. 
Statlstlca-101. 
Ten addltlonal credits to be selected from the followtna: 
anthropology, biological Bclencea (Blol 103, Zoo1 155, 
Gen 400), chlld development, hlatoey of aclence (IDat 
430A, 4308, 4300), mathematlca, Com 8 201, pbll-
osophy of science (Phll 270A, 380), soclology. 
Advisers for Areas of 
Specialization 
Persons interested in teaching in one of the follow· 
ing areas should consult with the appropriate indi· 
vidual. Details of each area will be found in the 
appropriate departmental section. 
ELEMENTARY EDUCATION 
Jeaa Beard 
NURSERY-KINDERGARTEN 
Samuel Clark. 
SECONDARY EDUCATION 
Agricultural Education-Harold Crawford. 
Art-Dennla Date. 
BloJosy-Delma & Hardlng. 
Chemlatry-Robert E. Mc<:farley. 
Earth Sdence-Fred DeLuca. 
EDgllah-Rlchard Zbaracld. 
Foreign Languages-Walter Chatfteld. 
General Sdence-Georse Knapbua. 
Home Economics Educatlon-Dorthea Gienger. 
Induatrlal EducatloD-WJDlam Wo1anaky. 
Joumallam-Jamea W. Schwartz. 
Mathematlce-WIIUJpn.Rudolpb. 
Music-Arthur G. Sw1ft. 
Physical Education for Men-Leo Schneider. 
fhYslcal Education lor Women-Barbara E. Forker. 
PbYslce-Jamea E. Dlxon. 
Psychol!)gy:...John sat&. 
Safety EdUcatton-I.Ullan C. Schwenk. 
Socla1 Studies (economlca, eoclology, sovermnent, geog. 
raphy, and hlstory)-Clalr Keller. 
Speecb-RuueU Myers. 
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Undergraduate Cmricula in 
the College of Education 
Undergraduate students planning to major in 
elementary education or industrial education will enroll in 
the College of Education. 
Students may also qualify through the College of 
Education for approval to teach safety and driver edu-
cation· such students must also qualify for approval to 
teach in some major area of work (see Index, Industrial 
Education, Courses and ProJ!rams.) 
Each student will have a faculty adviser in his 
or her chosen curriculum to aid in planning a 
program. 
Cmriculum in Elementary 
Education 
The curriculum in elementary education is planned 
for students preparing to teach in grades kindergarten 
through six. For additional information see .Index, 
Courses and Programs. 
Total credits required-192. 
Credits 
L General ~ucatlon •. ......••......•....•.....•... .....•......... 7 5 
A. Biological sciences........................................ 9-21 
Principles of Biology-Biol 101..................... 3 
Zoology 156, or Biology 1 02A or 1 02B .. .... .. 2 
Options-biology, botany, nutrition and 
zoology. 
B. Communicative arts ..................................... 14-21 
Language ln Composition and Readlng-
Eng1104, 105 ...••.•......•••.•..•......•.••••••.....••• 8 
FUndamentals of Speech-Sp 211................. 3 
Options-English, speech, journallsm 
C. Humanities ................................................... 15-21 
Introduction to Llterature-Engl 20 1........... 3 
Hla:toey-any comblllatlon ••.•••.•.•.• •••••• •••••••••• 6 
Options-art. history, Uterature, music. 
fore~language,phllosophy. 
D. Physical sciences and mathematics ............. 17-21 
Mathematical Concepts-Math 190, and 
191or192 ..•........••..•..••...••.•.•...••••...•.......• 6 
Select one course ln geography or mete-
orology. 
K ~~n:d~c!~.~~-~~-~~:.~~~~ ... ~.~1}~~1 
Principles of Economlcs-Econ 241.............. 3 
American Government-Pol S 215 or 217 .... 3 or 5 
Developmental psychology, Psych 230 ........ 4 
Introductlon to Sociology-Soc 134 .............. 3 
Options-anthropology, economics, poll tical 
sdence, psychology, sociology. 
IL Proreaalonal ec:lucatlon core................................ 9 
Foundations of American Education-Educ 204... 3 
Methods ofTeachlng (Audio-Visual Laboratory)-
Educ 3058 •••••••...•.•••••.•••.•••..••.....•••••...•••..•.•••• 1 
Educational Psychology-Psych 333.................. 5 
m CC»msea In tb.e major.......................................... 68 
A. Chlld development........................................ 11 
Principles of Chlld Development-C D 129 ... 3 
Development and Guldaqce 1n Later Chlld-hood-C D 226.......................................... 4 
Guidance of Chlldren-C D 442 .................... 4 
B. Elementary" education ..••••••••••.....•••.•. ..• .•.•.. .. 19 
Principles of Teaching ln Elementary 
Schools-El Ed 344A. 344B Oaboratory) ... 3 
The Teaching of Readlng-El Ed 375 ......... ;. 6 
Elementary Education Methods l-EI Ed 
445 (language arts and soclalstudies).... 6 
Elementary Education Methods II-El Ed 
446 (mathematics-science).................... 4 
C. Stu. dent teaching........................................... 16 
Student Teaching ln Primary Grades-
Educ 467C................................................ 8 
Student Teaching ln the Intermediate 
Grades-Educ 4670 .•...............••.............. 8 
D. Related methods........................................... 12 
Options-Music 365; PEW 470; Sp 375; 
A A 200; El Ed 44 7, 450, 455, 456; 
CD 240. 
IV. Area of concentratton......................................... 24 
Selectlon of courses from broad areas such as art. 
communications, disadvantaged chlld, exceptional 
chlld, learning disabled chlld, home economics, lan-
guages, mathematics, music. physical education, sci-
ences, and sodal studies. Student must select from 
one area. 
V. Elective a............................................................. 22 
VI. Ubrary ID.&trtlctlon-Ub 160 •••••••••••.••••••••••••..••. 1 
VII. Orientation ••••••••••.••••••••••••••••••••••..••••••••..••••.••••••• R 
Freshman Onentatlon-El Ed 100..................... R 
Sophomore Orlentation-El Ed 200 ................... R 
Transfer Orientation-El Ed 300 ....... ......... ....... R 
Curriculum in Industrial 
Education 
The curriculum in Industrial Education is planned 
for students preparing to teach or to enter industry. 
The teaching option provides preparation for teachers 
of industrial arts or vocational-technical education. 
The industrial option prepares students for employ-
ment in business or industry, particularly in personnel 
work, selling, communication, contracting and con-
struction, maintenance, or production. 
Total credits required-192. 
For additional information see Index. 
Credits 
I. General eclucatlon •••••••••••••••••••••••••••••.•••••••••••••••• 7 5 
A Physical Science and Mathematics ............... 17-21 _ 
General Chemlstry-Chem 140 and 140L, 
or 141 and 141L....................................... 4 
Matb.emat;lcs ••••••••••••••••••••••••••••••••••••••••••••••••• 9 
General Physics-Phys 111 .......................... 4 
B. Soclal Studies................................................ 15-21 
Principles of Economics-Econ 241, 242 ...... 6 
American Government-PolS 215 .•.•........•.. 3 
General Psychology-Psych 101................... 3 
Introduction to Sociology-Soc 134 .............. 3 
C. Biological science.......................................... 9-21 
Principles of Biology-Bioi 101..................... 3 
Elementary Human Physiology and 
Anatomy-Zoo! 155.................................. 5 
Electives (may take Biol101A for two 
CI'edlts) ... ................................................... 1 
D. Humanities .......................... ... ....................... 9-21 
History........................................................... 6 
Electives (applied art, foreign language, 
history, literature, music, philosophy)..... 3 
E. Communicative Arts ..................................... 14-21 
Language In Composition and Readlng-
Engl104, 105........................................... 8 
Fundamentals of Speech-Sp 211................. 3 
Electives (English, speech, literature, 
joumallsm} ····················-························· 3 
II. Industrial education core .................................. . 
Technology and Application of Flnlshlng 
Materials-I Ed 105 ................................ . 
Exploration and Fundamental Fabrication 
of Wood-I Ed 106 .................................... . 
Introduction to Industrial Education-
I Ed 110 .. - ................................................. . 
Drafting 1-1 Ed 121 .................................... . 
Drafting 11-1 F..d 122 ................................... . 
Drafting III-I Ed 123 ................................ .. 
Advanced Techniques of Wood Fabrication-
! Ed 205 ................................................... . 
Industrial Arts Deslgn-I Ed 220 ............... .. 
Sheet Metal Fabricatlon-1 Ed 232 ............. . 
Basic Metal Processes-I Ed 234 ............... .. 
Machine Metals 1-1 Ed 236 ........................ . 
Electricity 1-1 Ed 251 ................................. . 
Electricity II-I Ed 253 ............ , ................. .. 
Power Mechanics-An Introduction-
I Ed 260 ................................................... . 
Power Mechanics-Internal Combustion 
Englnes-1 Ed 261 .................................. .. 
Power Mechanics-The Automobile-
I Ed 262 ................................................... . 
School Laboratory Safety-! Ed 310 ........... . 
Electronics 1-1 Ed 357 ............................... .. 
Introduction to Industrial Plastics-
I Ed 370 .................................................... . 
Faclllty Planning and Organlzation-
I Ed 410 ................................................... . 
Machine Construction-A E 359 ................. .. 
63 
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3 
3 
3 
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3 
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3 
3 
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nL Options 
A. Teaching option 
1. Required ··················································- 84-87 Foundations of American Education-
Educ 204 ................ ,........... ..... .... .... ..... .. 8 
Methods of Teachlng-Educ 305A............ 3 
Methods ofTeachlng-Educ 305B............ 1 
Principles of Secondary Education-
Educ 426 ................................................ 3 
Modem Materials, Design and Construc-
tion-! Ed 308 (S cr.), or Architectural 
Drafting for Industrial Education 
Teachers-! Ed 324 (3 cr.), or Machine 
Metals II-I Ed SS6 (3 cr.) ............. 3 required 
Methods of Teacblng Industrial Arts-
1Ed415 ................................................ . 
Observation and Supervised Student 
Teaching In Industrial Educatlon-
3 
1Ed417 .................................................. 3-12 
Foundations of Vocational and Technical 
- Education-! Ed 514 ..•.......•................... 
Developmental Psychology-Psych 230 ... 
Educational Psychology-Psych 333 ........ 
3 
3 
3 
2. Electives ................................................... 18-16 
B. lndustrl~ option 
1. Required ..•..•..............•..•......•.•.................. 28-29 
Computer Programming-Com S 20 1....... 3 
Labor Economics and Labor Relations-
Econ 305 ................................................ 3 
Business Communlcation-Engl 302 (3 cr.), 
or Writing or Reports and Technical 
Papers-Engl414 (3 cr.)....................... 3 
Industrial Accounting-! Ad 371.............. 3 
Introduction to Industrial Englneerlng-
1 E 351................................................... 3 
Mathematics-120, 121, 122; or 190, 191, 
192 sequences (5 cr.), or Principles of 
Statistics-Stat 101 (5 cr.).................... 5 
Foundations of American Educatlon-
Educ 204................................................ 3 
Industrial Psychology 1-Psych 450 .... u... 3 
Business and Professional Speaklng-Sp 
312 (3 cr.), or Persuaslon-Sp 327 (3 cr.), 
or Group Dlscusslon-Sp 317 (3 cr.)..... 3 
2. Electives •.•....••.•..•......•...•.......•..•.....••••.•••.• 21-22 
Students are encouraged to select electives 
from the following subject matter areas: 
architecture, computer science, economics, 
English, forestry, lndustrlaladmlnlatratlon, 
Industrial engineering, Journalism, mathe-
matics, physics, psychology, speech. 
IV. Pbylllcal education ............................................. 8 
v. Library I.nstz'uctloD-Lib 100 ............................. 1 
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College of Engineering 
The engineer occupies a uniquely important posi-
tion in our modern civilization. He or she has the 
responsibility for taking the discoveries of basic sci-
ence and translating them into products, structures, 
facilities. and services for the use of mankind. 
Objectives of Curricula in 
Engineering 
The broad objectives of engineering education are 
to develop professional competence and, by breadth 
of study, to prepare students for participation as 
leaders in the affairs of their professions, their com-
munities, the state, and the nation. Engineering edu-
cation seeks to develop a capacity for objective and 
analytical thought. 
The curricula in engineering permit, in the out-
lined four years, a thorough preparation in the basic 
and engineering sciences and in professional analysis 
and design. About one-fourth of the total content of 
each curriculum is devoted to each of these three 
fields, with five to ten percent of the total made up 
of options and electives. Since engineers work on 
problems involving human relations, about one-fifth 
of the content of each engineering curriculum is in 
social sciences and humanities. These proportions 
meet the requirements recommended by the Engi-
neers• Council for Professional Development, the 
national accrediting agency. 
Registration as a professional engineer is required 
for many types of engineering positions. Such regis-
tration is granted by the individual states after the 
successful completion of an examination in engineering 
fundamentals, of four years of experience and of a 
fmal examination in engineering practice. The pro-
fessional curricula at Iowa State University prepare 
a student for registration. Graduates from accredited 
curricula may take the fll'St examination at the Uni-
versity shortly before graduation. 
Advanced work in engineering is offered in the 
postgraduate programs. See the Graduate College section 
of this Catalog. 
Curricula in College of 
Engineering 
UNDERGRADUATE 
Aerospace Engineering-4 yr. reg. & 5 yr. Co-op, 
B.S. a 
Agricultural Engineering-4 yr. reg & 5 yr. Co-op, B.s. a 
Architecture-4 yr. B.A. 
Biomedical Engineering-(graduate only) 
Ceramic Engineering--4 yr. B.S. a 
Chemical Engineering-4 yr. reg. & 5 yr. Co-op, 
B.s. a 
Civil Engineering-4 yr. reg. & 5 yr. Co-op, B.S. a 
Construction Engineering-4 yr. reg. & 5 yr. Co-op, 
B.S. 
Electrical Engineering-4 yr. reg. & 5 yr. Co-op, 
B.s.a ' 
Engineering Operations-4 yr. reg. & 5 yr. Co-op, 
B.S. 
Engineering Mechanics-(graduate only) 
Engineering Science-4 yr. reg. & 5 yr. Co-op, B.S. a 
Industrial Engineering-4 yr. reg. & 5 yr. Co-op, 
B.s. a 
Mechanical Engineering-4 yr. reg. & 5 yr. Co-op, 
B.s. a 
Metallurgical Engineering-4 yr. B.S. & 5 yr. Co-op, 
B.s. a 
Nuclear Engineering-(graduate only) 
GRADUATE 
Aerospace Engineering-M.Eng., M.S., (Ph.D. joint 
m~or) 
Agricultural Engineering-M.Eng., M.S., Ph.D. 
Architecture-6 yr. M.Arch.aa 
Biomedical Engineering-M.S., Ph.D. 
Ceramic Engineering-M.Eng., M.S., Ph.D. 
Chemical Engineering-M.Eng., M.S., Ph.D. 
Civil Engineering-M.Eng., M.S., Ph.D. 
Construction Engineering-(undergraduate only) 
Electrical Engineering-M.Eng., M.S., Ph.D. 
Engineering Operations-(undergraduate only) 
Engineering Mechanics-M.Eng., M.S., Ph.D. 
Engineering Science-(undergraduate only) 
Industrial Engineering-M.Eitg., M.S., Ph.D. 
Mechanical Engineering-M.Eng., M.S., (Ph.D. joint 
~or) 
Metallurgical Engineering-M.S., Ph.D. 
Nuclear Engineering-M.Eng., M.S., Ph.D. 
a Accredited by the Engineers' Council for Pro-
fessional Development (ECPD). 
a a Accredited by the National Architectural Accredi-
tation Board. 
Organization of Curricula 
All curricula in engineering are divided into two 
phases: a basic program and a professional program. 
The basic program consists primarily of subjects 
fundamental and common to all branches of engi-
neering and includes chemistry or physics, mathe-
matics, engineering graphics, and English. A student 
who has adequate high school preparation is expected 
to complete the basic program in one year. The 
professional phase of a curriculum includes intensive 
study in the particular branch of engineering which 
a student chooses as a major, as well as a continua-
tion of supporting work in mathematics, basic sci-
ences, humanities, and social sciences. 
Preparation for the Engineering Curricula 
A student who wishes to complete a particular 
engineering curriculum in four years (six years in 
architecture) should present high school credits as 
follows: four years of English, one year of physics, 
one year of chemistry, four years of mathematics 
including two years of algebra, one year of geometry 
and one-half year of trigonometry. 
A student not having these prerequisites may 
still enroll in the College of Engineering, but it may 
take longer than four years to earn a degree. The 
basic program in engineering is flexible with respect 
to time, and courses in the basic program may be 
aqjusted to fit individual needs. Students are expected 
to complete the requirements of the basic program 
before proceeding to the professional engineering cur-
riculum of their choice. 
Basic Program for Professional 
Engineering Curricula 
The basic (first year) program is much the same 
for all professional curricula in the College of Engi-
neering, and during the first year a student may 
transfer from one department to another within the 
college without undue loss of time. There are some 
differences, however, and the student who desires to 
receive the bachelor's degree in minimum time will 
find it desirable to determine a major department as 
soon as oossible. 
The basic program includes: a 
Credits 
Mathematics 120, 121, 122; or 130, 131, 
132 .................................................. 14 or 15 
English 104, 105 ...... ~ ....................................... 8 
Engineering Graphics 161, 162 ............................ 6 
Chemistry 141, 141L or 147, 147L ...................... 4 
Physics 221 .................................................... 5 
Engineering Problems (J'E 108) .......................... 1 
Engineering Seminars (Engr 114, departmental 
se~ 100) .............................................. Ft 
~llr~ 1~ .................................................... 1 
Departmental designated 
. •• 6 ( . . ) reqtuUr~~t •.•.....•••.••••••.••••..•••. ~tuOI 
Total 45 or 46 (minimum) 
• Students who are not adequately prepared may have to 
take Math 37 and/or Chem 140, 140L ln addltlon to the 
courses llstec:l above. Neither Math 37 nor Chem 140, 
140L may be used to satlsfy elecUve requirements of 
the various engineering curricula. Students who begin 
wlth Math 37 wlll take I E 1M and 105 ln place of I E 
108. 
COLLEGE OF ENGINEERING 93 
• •Departmental Designated Requirement 
Aerospace Englneerlng-Phys 222, Stat 105 
Agricultural Englne~-Chem 142. 142L. Agron 154 
Ceramic Englneerlng-Chem 142, 142L, Soclo-humanlsttc 
elective (3 cr.) 
Construction Englneerlng-Chem 142, 142L, Soc 134, Soclo-
humanlstlc elective (3 cr.) 
Chemical Engineering-Cham 142, 142L, 211 
Clvll Englneerlng-Chem 142. 142L. Stat 105 
Electrical Englneerlng-Phys 222, &clo-humanlstlcelective 
(3 cr.) 
Engineering Sclence-Chem 142, 142L, Phys 222 
Industrlal Englneerlng-Chem 142, 142L, P!fch 101 
Mechanical Englneerlng-Chem 142, 142L, Pbys 222 
Metallurgy-Chem 142, 142L. Free elective (3 cr.) 
The student's adviser may require or recommend 
courses in addition to those specified above if the 
preparation and progress of the student are such that 
additional courses are necessary or desirable. Students 
essentially must complete the basic program and have 
at least a 2.00 cumulative average before being per-
mitted to enroll in courses offered in the College of 
Engineering at the 200 level or above. 
Reserve Officers Training Corps 
(ROTC) 
At the discretion of each department, up to six 
credits of Basic FtOTC and up to six credits of 
Advanced FtOTC may be applied toward graduation 
requirements. 
Cooperative Education Programs 
The College of Engineering offers, through certain 
of its curricula, cooperative programs in which stu-
dents may gain practical experience in engineering 
during college years. 
These programs are arranged so that the academic 
work is taught at the University and practical experi· 
ence is gained by working in industry during certain 
periods each year. The student under a cooperative 
program .receives experience in a chosen profession, 
plus fmaqcial return. The company can evaluate the 
student's potential as a possible future permanent 
employee. The college gains by the industrial experi-
ences which the cooperative student brings into the 
classroom. 
In general, students under these programs will 
require one year more to complete the usual cur-
riculum requirements. The flfSt contact with industry 
usually comes after completion of the fnt or second 
year. The college does not guarantee the kind of 
work or wages but attempts to place students to 
their best educational and fmancial advantages. 
A student must observe regulations of the employ-
ing company and must not expect special treatment. 
University holidays do not apply to cooperative stu-
dents, nor are students allowed time off for University 
activities. A student may not enroll in classes at any 
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educational institution during a period of cooperative 
employment without University approval. 
Those in the cooperative program are considered 
by the University to be students while they are 
employed in industry. Such students are su~ject t~ 
University regulations concerning conduct durmg this 
period and are liable to dismissal from the University 
for misconduct on the job. They may continue living 
in University housing during work periods. 
Cooperative students pay no fees to the University 
during work periods but may attend student activities 
provided they pay the activity fee. 
Advising System 
-The purpose of the advising system in the College 
of Engineering is to work constructively with stu-
dents in developing their individual academic pro-
gram and to maintain close contact with students 
during their college career. 
The College also offers counseling service during 
the summer for students planning to enter in the 
fall. All prospective students are encouraged to attend 
one of these sessions. Tests given at this time help 
d~termine the student's level of achievement and 
enable the adviser to prepare an appropriate fall 
quarter program for the student. 
Program in International Studies 
Special trammg for those interested in employ-
ment overseas is provided. See Index, lnttrnatzonal 
Stud us. 
Curriculum in Aerospace 
Engineering 
Leading to the degree Bachelor of Science. Total 
credits required-192. 
See also Basic Program and Cooptrativt Programs. 
SOPHOMORE YEAR 
~ ~~u 
Aerodynamics 1-Aer E 244 ................................................ 3 
Analytlc Geometry and Calculus-Math 223 or 233 ........ 4-5 
Introduction to Classical Ph.vsics-Phys 223 ...................... 5 
Introduction to Aerospace Englneerlng-Aer E 240 ........... 2 
Computer Programming-Com S 20 1 .................................. 3 
17-18 
Winter ~~u 
Aerodynamics II-Aer E 245 .............................................. 3 
Elementary Dlfferentlal Equations-Math 213 ................... 3 
Statics of Englneerlng-E M 274 ......................................... 3 
Metallur~ for Engineers-Met 231 ..................................... 3 
Ae~ace Laboratory-Aer E 271 ..................................... 1 
Soc:lo- umanlatlc elective • ............••..•..•.....•....••.......•........... 3 
16 
~Mg ~~u 
Performance of Aerospace Vehlcles-Aer E 246 ................. 3 
~~:~~~ ~P:ff:~.~~~-~~~~~-~=~-~~-~~~.:::::::::::::g 
Aerospace Laboratory-Aer E 272 ..................................... } 
Soc:lo-humanlstlc elective • ....••.•......•........•........•.................. & 
16 
JUNIOR YEAR 
Fall Credits 
Stability and Control 1-Aer E 343 ..................................... 3 
Aerospace Laboratory-Aer E 371 ..................................... 1 
Mechanics ofMaterlals I-E M 325 ..................................... 3 
Dynamics 11-E M 346 •••••...•••••.•.•...•........••••..•..•..•.....••........ 3 
Introduction to Applied Mathematics 11-Math ;:s~~ .••••..•.•• 3" 
Soclo-humanlstic elective• ................................................... 3 
16 
Winter Cr~ts 
Stability and Control 11-Aer E 344 .................................... 3 
Aerospace Lliboratory-Aer E 372 ..................... ~ ............... ! 
Flight Structures Anal,vsls 1-Aer E 320 ............................. 3 
Thermodyna.mlcs ·1-M E 321 •••••••••••••••••••••••••••••••••••••••••....• 4 
Introduction to Clrculu and Instruments-E E441 ........... .4 
15 
Spring ~edits 
Flight Mechanics I-Aer E 352 ............................................ 3 
Aerospace Laboratory-Aer E 373 ..................................... 1 
Flight Structures Analysis 11-Aer E 321 ........................... 3 
Reaction Propulsion 1-Aer E 309 ....................................... 3 
Electlve ................................................................................ a 
Soclo-humanlstlc elective• ................................................... 3 
16 
SENIOR YEAR 
Fall ~edits 
Senior Projects-Aer E 471 ................................................. 1 
Design and Analysis 1-Aer E 461 ...................................... 3 
Reaction Propulsion 11-Aer E 411 ..................................... 3 
FUndamentals of Flight Control-Aer E 431 ....................... 3 
Aerodynamic Theory 1-Aer E 441 ..................................... 3 
Soclo-humanlstic elective • ................................................... 3 
Aerospace Seminar-Aer E 491 ......................................... R 
16 
Winter Credits 
Senior Projects-Aer E 4 72 ................................................. 1 
Design and Analysis 11-Aer E 462 .................................... 3 
Aerospace technical electives•• ......................................... 6 
Elective• • • ......................•..............•.................................... 3 
Soc:lo-humanlstic elective • ................................................... 3 
Aerospace Seminar-Aer E 492 ......................................... R 
16 
~ring ~edits 
Senior ProjecU-Aer E 473 ................................................. 1 
Design and Analysis III-Aer E 463 ................................... 3 
Aerospace technical electives • • ......................................... 6 
Elective• • • ...........•...•......................•..........••...•.••.. , ............. 3 
Soclo-humanlstic elective• ................................................... 3 
Aerospace Semlnar-Aer E 493 ......................................... R 
16 
•These courses are to be chosen from the department--
approved Ust of soclo-humanlstlc electives PoLS. 215 
must be among the courses selected. 
• •These technlcal electives are to be selected from tne 
option sequences: Aerodynamics (Aer.E. 442, 443), 
Aeroelasticlty (E.M. 444, Aer.E. 480), Fllght Mechanics 
(Aer.E. 452, 453), Hydrospace (Aer.E. 455, 456), Pro-
eulslon(Aer.E. 413, 415), Structures (Aer.E. 420,421), 
systems (Aer.E. 432, 433), and Aerospace Vehicles 
(Aer.E. 445, 446). Alternate option programs may be 
avallable. · 
• • •These senior year electives are to be selected from 300 
or higher level courses In any dlsclfllne which would be 
valuable ln meeting the student s career objectives, 
including advanced ROTC. 
Curriculum in 
Agricultural Engineering 
With options in electric power and processing, 
farm power and machinery, structures and environ-
ment, and soil and water controL Administeredjointly 
by the College of Agriculture and the College of 
Engineering. 
Leading to the degree Bachelor of Science. Total 
credits required-199. Six months of practical work in 
agriculture or industry acceptable to this department 
i4i required before graduation. 
See also Basic Program and Cooperative Programs. 
SOPHOMORE YEAR 
Fall Credlta 
Agricultural Engineering Conceots I-A E 230 ...•••.•.....•••.. 4 
M'B.terlals and Processes-A E 269 ..•.....•..•..•...•.....••.....•....•. 3 
Analytic Geometry and Calculus-Math 223 or 233 ........ 4-5 
Introduction to Classical Physlcs-Phys 222 •........•.........••. 5 
16-17 
Winter Credits 
Agricultural Engineering Concepts II-A E 231 .......•.•.•...•. 4 
Elementary Differential Equations-Math 213 ......•...•..•..... 3 
Introduction to Classical Physlcs-Phys 223 .....•........•.••.... 5 
Statics of Engineerlng-E M 274 ..•...•.......•...•.•.....•....•....••... 3 
&cl()-bumanlstlc electives • ····································-············3 
18 
Spring Credits 
Agricultural Engineering Concepts III-A E 232 •.....•••••... .4 
Introduction to Applied Mathematics I-Math 321 •••...••..••• 3 
Mech.anlcs of Materials 1-E M 325 ••.•..•..••••••.•..••••••.•••••.••••. 3 
S<>clo-humanlstlc electives • •••••....•••.•••.••..•...••..•......••.......•... 3 
F'undamentals of Botany-Bot 307 .•.••...•....•........•..•.•.•.....•.. 4 
17 
JUNIOR YEAR 
Fall Credlta 
Introduction to Circuits and Instruments-E E 441 .•..••..•. .4 
Computer Program,.Ung-CoiD S 201 .................................. 3 
Ma.terlals Laboratory-E M 327 •••••••••••••••••••••••••••••••••••••••••• ! 
Principles of Economlcs-Eoon 241 •••••••••.•••.•••••.••.••••.••••••••• 3 
Mecb.anlcs of Materials 11-E M 326 •••••••••••••••••••••••••••••••••••• 3 
Option •,., •••••••••••..••.•.••••.••••••.•••..••..•••••••.•.••••••.•.•••.•••••••••••••... 3 
Seminar-A E 30 ! ............................................................... R 
17 
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Winter Credlta 
Thermodynamics 1-M E 321 ..•..••.••••••••••••••..••••...•••.••••••••••• 4 
Prln.clples of Ecoilomlca-Econ ~2 ••••••••••••••••••••••••••••••••••••• 3 
Dynamics 1-E M 846 ·········-.:··································•············8 Option or agricultural engineering electives•• .•••••.••••.••••.•• 7 
Seminar-A E 802 .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• R 
17 
Sprlng Credlta 
Electronic Circuits, Instruments and Systems-E E 446 •••• 4 
Option or agricultural engineering electives• • •...•...•••••..• 10 
FUndamentals of Speech-Sp 211 .••.••••..••••••••••••••••.•.••.••..•••• 3 
Seminar-A E 808 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• R 
17 
SENIOR YEAR 
Fall Credlta 
Mechanics of F"lulds-E M 378 ••••••••••••••••••••••••••••••••••••••••••••• 4 
Option or agricultural engineering electives•• ...••..•..•..••• 10 
S<>clo-humanlatlc electives • · ••••••••••••••••••••••••••••••.•••••••••••••••••• 3 
Seminar-A E 401 ................................................................ R 
17 
Winter Credlta 
Option or agricultural engineering electives .................. 13 
Soclo-humanlstlc electives • ..•...............•.•.........•...........••••••. 8 
Seminar-A E 402 •••.••••••.•..••.••••••.••••••••••••••••••.••••••••••.••••.•••• R 
16 
Spring Credlta 
Amerlca.n Government--Pol S 215 ••••••••••••••..•••••••••••••••••••••• 3 
Option or agricultural engineering electives • •. ....•.....•.••• 10 
Soclo-humanlstlc electives • ••••••••••••••••.•••••••••••••.•.•••.•.•••••••••• 8 
Semtn.ar-A E 403 ............................•....•......•..•.....••••.•..•.••.• R 
-16 
• S<>clo-bumanlstlc sequences are to be chosen from the 
department-approved list. 
••rn the junior and senior years, each student elects one 
of the options and takes the courses llsted for the 
selected option. In addition, each student must select a 
m1n1mum of 15 credits of agricultural engineering elee> 
tives from the other three optiona. At least one course 
must be selected 1n each of the other three options. The 
list of agricultural engineering electives includes: 846, 
377,424,425,434,437,461,464,466,471. 
Options 
Electric Power and ProcesaJ:ng-A E 461, 464, 466; ME 
325, 335,336, 420, 421, 426"; EM 346; Met 231. 
Farm Power and Machinery-A E 846, 434, 436, 436, 437; 
ME 335,336,420,421, 422; EM 346; Met 231. 
Structures aDd EDvJronment-A E 377,471, 477; C E 326, 
331, 432, 434; M E 325, 426. 
SoD and Water Control-A E 434, 425; C E 304, 331, 360, 
361, 432, 434; Stat 105. 
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Curriculum in 
Architecture 
This is a six-year academic program consisting of: 
1. A four-year undergraduate program in architecture 
leading to the degree Bachelor of Arts, a nonpro-
fessional degree. 
2. A recommended year working in the profession. 
3. A two-year graduate program leading to the 
degree Master of Architecture, a professional degree. 
The four-year program in architecture is designed 
to prepare graduates to assume productive and re-
sponsible careen in businesses and industries related 
to architecture, and leads to the degree Bachelor of 
Arts, a nonprofessional degree. Elective opportunities 
are offered in group requirements. The student may 
choose a technical option of required courses. This 
option is provided to serve those students who may 
wish to pursue subsequent studies relevant to archi-
tecture in engineering or science. The total number 
of credits required for the degree Bachelor of Arts 
is 195. 
Qualified students holding the degree Bachelor of 
Arts in architecture or its equivalent may be ad-
mitted to the two-year graduate program leading to 
the flrSt professional degree, Master of Architecture. 
Students must be in the upper half of their class and 
receive the baccalaureate degree to be qualified to 
enter graduate study. For further information see 
Graduate College. This program is designed to educate 
professional architects to work effectively within con-
temporary constraints, to comprehend continuing 
changes within our society, and to formulate con-
cepts of a better human environment. 
The department offers a foreign studies program 
and students are encouraged to participate in it. 
It is recommended that students holding the 
degree Bachelor of Arts in architecture and intending 
to pursue the degree Master of Architecture spend 
one year working in the profession before undertaking 
further architectural studies. 
Ninety credits subsequent to the degree Bachelor 
of Arts are required to attain the degree Master of 
Architecture. 
In addition, the department offers a one-year 
graduate program for students who have already 
received the professional degree in architecture. See 
the Graduate Catalog or the courses and programs 
section of this catalog. 
Undergraduate Program in Architecture* 
Preparatory Courses Credits 
Language In Composition and Readlng-Eng1104, 105 ..... 8 
Library lnatrucUon-Llb 160 •..••.....•.•..••.•......•..•••.........•...... 1 
Analytlc Geometry and Calculus-Math 120, 121, 122 .... 15 
General Pbyslca--Pbys 111, 112 ..••....•...•.••...•.•.•.•..•.•.......... 8 
lnatory ofWeatem Civlllzatlon-mat 201, 202, 203 ........... 9 
Professional Couraee Credits 
Orlentlltlon-Arcb. 10 1 ..•.........•...............•...•....••.••........•.••..• 3 
Architectural Graphlcs-E Gr 241, 242, 243 •.........•...•....... 9 
Freehand Drawing-Arch 234, 235, 236 ••••.••....•................. 8 
Design-Arch 211, 212 ••••.••••..•••••.•••.•••••••........••••...••......•.. 10 
Scalar Statlca--E M 275 ••••••••••••••••••••••••••••.••••••••••••••••••••••••• 3 
Systems of VIsual Order-Arch 300 •••.•...•.•.•..........•............ 3 
Deslgn-Arcll311, 312 •...•.••••••...••••••••.•.••••••..••••......•......... 10 
History of Architecture l-Arch 321, 322, 323 ................... 9 
Architectural Technologies l-Arch 341, 342, 343 ............. 9 
MechanJcs of Materlals-E M 325 ......•.•.••....•.•.•..•.••...•.... ~ .... 3 
Analys1s of Staticauy Determinate Structures-
C E 331A ..•.••••••••••••••.••••.•••••••••.•••••••.••••••••••••••••.••••••••...••. 3 
Design-Arch 411, 412 ...................................................... 10 
History of Architecture 11-Arch 421, 422, 423 .................. 9 
Architectural Technologies 11-Arch 444, 446, 447 ............ 9 
Analysis of Statically Indeterminate Structures-
C E 432A •••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••..•.•..••... 4 
Structural Steel Design-C E 433A ••......•...•.•...••................. 4 
Reinforced Concrete Design-C E 434A .............................. 4 
Electives Credits 
Group I-Basic social sciences .••....•.•..........••...................... 9 
Group II-Unrestricted electives ...................................... 35 
Undergraduate Program in Architecture, 
Technical Option* 
Preparatory Courses Credits 
Language ln Composition and Readlng-Engl 104, 105 ..... 8 
Library Instruction-Lib 160 .........•..................................... 1 
Analytic Geometry and Calculus-Math 120, 121, 122, 
223 .............•.....................................•............................. 19 
Elementary Dlfferentlal Equations-Math 213 ................... 3 
Introduction to Classical Physics-Phys 221, 222 ............ 10 
History of Western Clvillzation-lnst 201,202, 203 ........... 9 
Professional Courses Credits 
Orientation-Arch 101 ......................................................... 3 
Architectural Graphlcs-E Gr 241, 242, 243 ...................... 9 
Freehand Drawing-Arch 234, 235, 236 ............................. 8 
Design-Arch 211, 212 ...................................................... 10 
Statics of Englneering-E M 274 ......................................... 3 
Systems of Visual Order-Arch 300 .................................... 3 
Design-Arch 311, 312 ...................................................... 10 
History of Architecture l-Arch 321, 322, 323 ................... 9 
Architectural Technologies l-Arch 342, 343 ..................... 6 
Strength of Materials-E M 324 .......................................... 5 
Materials Laboratory, Engineering Materials-EM 
337, 354 •.•.•......••..••.•.....•.••.......••...•.....•...••.•..•..•..•..••.•...... 5 
Analysis of Statically Determinate Structures-C E 331. ... 3 
Design-Arch 411, 412 ...................................................... 10 
mstory of Architecture 11-Arch 421, 422, 423 .................. 9 
Architectural Technologies 11-Arch 444, 446, 44 7 ............ 9 
Analysis of Statically Indeterminate Structures-
C E 432 ••.•••••.••.••.•••..•.•.•••••.....•••••••••••••.•.••..•..•..•....•.......... 4 
Structural Steel Deslgn-C E 433 ........................................ 3 
Reinforced Concrete Design-C E 434 ................................ 3 
Electives Credits 
Group 1-Baslc soclal sciences •.•.....•••...••.......•....•....•.......... 9 
Group II-Unrestricted electives ...................................... 24 
•For assistance ln planning course sequences and a course 
schedule, fulfllllng the speclflc prerequisites, the student 
is advised to acquire a flow diagram from the department 
office. 
Elective Courses: A minimum of 18 credits of the total 
elecUves must be taken outside of the departments of 
Applled Art, Architecture and Landscape Architecture, and 
the Design Center. 
Group 1-Basic social sciences. Courses In the following 
departments of the university: Psychology, Sociology, Eco-
nomics, Anthropology, and Political Sclence. 
Group II-Unrestricted electives. Students are encouraged 
to plan with the approval of their advisers a group of 
electives which will assist the development of professional 
study. Additional credits in the departments Usted under 
Group I may be included. A maximum of 3 credits of 
physical education may also be included. Prerequlsltes 
for undergraduate and for graduate courses should be 
investigated. 
Summary of Credits: 
Undergraduate Program 
Preparatory and professional courses 
Electives: Group I 
Group II 
Total credits 
Undergraduate Program, Technical Option 
Preparatory and professional courses 
Electives: Group I 
Group II 
Total credits 
151 
9 
35 
195 
162 
9 
24 
195 
GRADUATE PROGRAM IN ARCHITECTURE. Mlnlmum 
requirements. 
For students with the degree Bachelor of Arts in archl· 
tecture: 
Seminar-Arch 60 1 ••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••• 2 
Research and Design-Arch 514A ...............................•.••... 4 
Seminar-Arch 502; 
Research and;or Design-Arch 616 .................................. 64 
Supporting course work •...•••..•••.••••.•..•••...••.•••..••...••..••••.•••• 30 
Total credits 90 
For students with the professional degree Bachelor of 
Architecture: 
Seminar-Arch 60 1 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2 
Research and Design-Arch 5148 ....................................... 4 
Seminar-Arch 502; 
Research and/or Design-Arch 616 .................................. 24 
S\lpportlng C:CJ\lrse work ••••••••••••••••••••••••••••••••••••••••••••••••••••• 15 
TotQI credits 
Curriculum in Ceramic 
Engineering 
46 
Leading to the degree Bachelor of Science. Total 
credits required-186. See also Basic Program. 
Professional Program 
SOPHOMORE YEAR 
Fall Credlta 
Ceramic Ma.terJ.als-.Cer E 221 ••••••.•••••.•.••••.•••••••••••.•.•••••••••. 4 
Analytic Geometry and Calculus-Ma.th 223 or 233 ........ 4-5 
Introductlon to Classical Physics-Phys 222 ...................... 5 
Computer Programming-Com S 201 ••••••••••••.•••••••••.••••••••••• 3 
Ceramic Engineering Semlnar-Cer E 20 ! ........................ R 
16-17 
COLLEGE OF ENGINEERING 97 
Winter Credlta 
Ceramic Engineering Operatlona-Cer E 222 ..................... 4 
High Temperature 'fechnology-Cer E 283 •••••••••••••••••••••••• 4 
Introduction to Classical Phy81ca-Pb,ya 223 ...................... 5 
Elementll!Y Differential Equations-Math 213 ................... 3 
Ceramic Engineering Semloar-Cer E 202 ........................ R 
-16 
Bprlllg Credlta 
Ceramic Materials Procesalng-Cer E 223 ••••••••••••.••••••••••••• 4 
Polymers and Composites-Car E 248 ................................ 3 
Mechanics 1-E M 301 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
'l'echnlcal elective ................................................................. 4 
Ceramic Engineering Seminar-Car E 203 ........................ R 
-14 
JUNIOR YEAR 
Fall Credlta 
High Temperature Procesaea-Cer E 341 ............................ 4 
Microstructure of Ceramic Materlals-Cer E 851 ............... 3 
Physical Chemlstry-Chem 821 •••••••••••••••••••••••••••••••••••••••••• 3 
DC and AC Clrculte and Machlnea-E E 341 ...................... 4 
Ceramic Engtneertng Seminar-Car E 801 ........................ R 
-14 
Winter Credlta 
VItreous State-Cer E 342 ••••••.•••.•.••••••••••.••••••••••.•••••••••••••••• 4 
Metallurgical Thermochemlstry-Met 360 •••••••••••••••••••••••••• 3 
DC and AC Clrculta and Machlnea-E E 342 •••••••••••••••••••••• 4 
Principles of Economlca-ECClD 241 ••••••••••••••••••••••••••••••••••••• 3 
Mech.anJcs 11-E M 802 •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Ceramic Engineering Semlnar-Cer E 302 ........................ R 
17 
~!!:ontc Ceramics-Car E 343 ............................... ~~~ 
Physical Property Meaaurementa-Cer E 853 .••.•••••••••••••••• 3 
Heat Transfer-M E 325 ••••••••••••••••••••••••.•••••••...••••••••••••••••••• 8 
Elecg.ontc ClrC\I.lta-E E 446 ···············································' Prlnclplea of Eoonomlca-Ec:on 242 ••••••••••••••••••••••••••••••••••••• 8 
In.spectlon Trlp--Cer E 300 •••••••••••••••••••••••••••••••••••••••••••••••• R 
Ceramic E.nglneerlng Seminar-Car B 303 ••.••••.•••••••••••••••• R 
-16 
SENIOR YEAR 
Fall Credit. 
Ceramic Induatrles 1-Cer E 411 ••.•••••••.••••••••••••••••••••••••••••• & 
Semor Pr'oJect--Cer E 431 ••••••••••••••.•••••••••••••••••••••••••••••••••••• 4 
Sodo-hum.a nlstlc elec:tlve •••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
~ee elec:tlves. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 6 
Ceramic E.nglneerlng Seminar-CarE 401 ........................ R 
-16 
Winter Credlt. 
Ceramic Industries II-Cer E 412 ••••••••••••••••••••••••••••••••••••••• 8 
Senior ProJect--Cer E 482 •••••••••••••••••••••••••••••••••••••••••••••••••• ..2 
Ceramic Engineering Dealgo-Cer E 422 ••••••••••••••••••••••••••• 4 
Soc!o.humanlaUc elective• ~ .................................................. 3 
F'l'ee elective ........................................................................ 3 
Ceramic Engineering Semlnar-Cer E 402 ........................ R 
-15 
Spring Credlta 
Ceramic lnduatrlea III-Cer E 413 .................................... .3 
Ceramic Engineering Dealgn-Cer E 423 ........................... 3 
Writmg of Reports and Teclmlcal P.apera-Engl414 ••••••••••• a 
Sodo-humanlatlc electtve• ................................................... 8 
Fr-ee elective ........................................................................ .3 
Ceramic Engineering Semlnar-Cer E. 403 ........................ R 
-15 
•Soclo-humanlatlc electlves muat be department approved. 
98 COLLEGES AND CURRICULA 
Curriculum in 
Chemical Engineering 
Leading to the degrees Bachelor of Science and 
Master of Engineering. Total credits required-Bach-
elor of Science: .183; Master of Engineering: 235. 
See also Basic Program and Cooperative Programs. 
SecoDd Year 
~ ~~g 
Chemical ProceaalDg-Ch E 210 ••••••.•••.•.••••••.••.••••••......••.•.•. 3 
Analytlc Geometry and Calculus-Math 223 or 233 ........ 4-5 
Introduction to Classical PA.vslcs-Pbys 222 ...................... 5 
Or-ganic Chemlstry-Chem 384. ••••••••••••••••••••••••••••••••••••••••••• 8 
15-16 
Winter ~~g 
Introduction to Chemical Engineerlng-Ch E 201 .............. 3 
Elementary Dlfferenttal ~tlons-Math 213 ................... 3 
Introduction to Classical slcs-Phys 223 ...................... 5 
Organic Chemlstry-Chem 35 ••••••••••••••••••••••••••••••••••••.•••... 3 
14 
Spring Credits 
Materlal and Energy Balances-Ch E 202 .......................... 3 
Introduction to Applled Mathematical-Math 321 ............. 3 
Physical Chemlstry-Chem 321 ...•.•••.•..•...•...•.•.•.•.•.....•...•... 3 
Pli.nclples of Economlcs-Econ 241 ••••••••••••••••.••••••••..•••••••••• 3 
Quantitative Analysls-Chem 211 ...................................... 5 
17 
Thlrd Year 
~ ~~u 
Multistage Operatlona-Ch E 361 •••.••••••...••••••••••••••••••••••••.• 4 
Phyatcal Chemlstr'y-Chem 322 •••••••••••••••••••••••••••••••••••••••••• 3 
Pli.nclplea or Mechanlcs-E M 801 ••••••••••••••••••••••.•••••••.•••••••• 3 
Introduction to Applled Mathematics 11-Math 322 ........... 3 
Soclo-bumanlatlc elective• ~ .•...•.•....•...•...••••.......•..••.•...•...•.... 3 
16 
Winter Cr~u 
Momentum Transport ()peratlons-Ch E 352 ..................... 4 
Chemical Engineering Thermodvnamlcs-Ch E 461.. ......... 3 
Phy'alcal Chemlatl'y-~em 34&3 •••••••••••••••••••••••••••••••••••••••••• 3 
Plinclplea of Mech.anlcs-E M 302 ••••••••••••••••••••••••••••••••••••••• 3 
Soc:l~humanlatlc elective• .•..•.••....•.•.•.....•..•••••.......•.......•...•. 3 
16 
8priDg ~edlu 
Junior llllpec:tlon Trlp-Ch E 800 ....................................... R 
Energy Transport Operatlons-Ch E 353 ........................... 3 
Co~te;.~~~:~~.~.~~~.~~::-............. 3 
Chemical Engineering Thermodynamtcs-Ch E 462 ........... 3 
Laboratory In Phyllcal Chemtstry-Chem 323L ................. 3 
Soc:l~btamaulatlc elective• ••••.•.•••..•••••..•.••••••.•••••.••••••..•••••••.• 8 
15 
Fourth Year 
J'aD Credlta 
Tech.nlcalSe.mlnaz--Ch E 401 ............................................ R 
Chemical Reactor Dealgn-Ch E 463 •••••••••••••••••••••••••••••••••• 8 
Maa.e ~ 0peraU0118-Ch E 4M ••••••••••••••••••••••••••••••• 3 
Chemical Engineering Laboratory-Ch E 451 .................... 2 
WrWng of RePorts and Tech.nlcal Papere-Engl414 ........... 3 
Moclem Phyalcs-~ 301 .................................................. 3 ~humantltlc electlve•~ .................................................. S 
17 
Winter ~~ts 
Tech.n.lcal Semlnar-Ch E 402 .••••••••.....•..............•.••........... R 
P:r-oc:ess Contr'ol-Ch E 435 •....•••••••••••••.••.•••.....••.••.•.•....•. : .... 3 
Process Control Laboratory-Ch E 450 ••••.•••••.•.•••••.•••.••.... .2 
Chemical Engineering Deslgn-Ch E 471B ......................... 3 
Introduction to Clrculu and Instruments-E E 441 ........... 4 
Soclo-humanlstlc elective • ..•..••••••.••••..•••.•.•.•.•...................... 3 
15 
Spring Credlu 
Tech.n.lcal Semlnar-Ch E 403 ............................................ R 
Chemical Engineering Laboratory-Ch E 452 .................... 2 
Chemical Engineering Deslgn-Ch E 4 72B ......................... 3 
Multlvarlable Calculus and Complex Variables•"-
Math 409 ......•..••............•..••....••.•.....•....•.•......•................. 3 
Pztoc:ess Dyn.a.mlcs• •-Cb E 585 .•••••••..•.••••.....••••..•.•............ 3 
Socl~humanlstlc elective • ••..•....•..••.•................•.................. 3 
Elective ..........•.................................................................... .3 
11-17 
F1fth Year••• 
Fall Cr~u 
Semlnar-Cb E 601 .........................•.•................................. R 
Multlvarlable Caiculus and Complex Variables-
Math 410 .•.....•.••..•...•.......•.....•.....•................................... 3 
Chemical engineering electives== ...................................... 6 
Advanced Chemical Engineering Deslgn-Ch ~ 573 .......... 3 
Elective + .......................................•...•......•..........•..•............ 8 
15 
Winter Credits 
Semlnar-Ch E 60 1 ............................................................. R 
Electronic Clrculu, Instruments, and Systems-E E 445 ... 4 
Individual Problems-Ch E 500 ........................................... 3 
Chemical engineering electives:~::::~: ...................................... 6 
El ectlve + .•.•.•...................................................................... 3 
16 
Spring Credlu 
Semlnar-Ch E 60 1 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• R 
Individual Problems-Ch E 500 ........................................... 6 
ChemiCal engineering electives== ...................................... 6 
Elec:tlve + ............................................................................. 3 
15 
Practice Option 
Leading to degree Bachelor of Science. Total 
credits required-187. 
Second Year 
Same as above. 
Third Year 
FaD ~~g 
Multlstage Operatlons-Ch E 351 ....................................... 4 
PhYsical Chemls'try-Chem 322 ••.••••.......•••.•..•.•.•................ 3 
Laboratory ln Physical Chemlstry-Chem 322L ................. 1 
Principles of Mechanlcs-E M 301 ....................................... 3 
Soclo-humanlstlc elective • ••••••••••••••••••••••••••••••.••••••••••••.••..•.. 3 
14 
Winter Credlu 
Momentum Transport Operatlons-Ch E 352 .................... .4 
Chemical Engineering Thermodynamlcs-Cb E 461 ........... 3 
Principles of Mech.anlcs--E M 302 •••••••••••••••••••••••••••• ! •••••••••• 3 
Ch~ electlve ++ ......................................................... 3 
&cfo.bumanlatlc elective • ................................................... 3 
16 
Spring Credlta 
Junior Inspec:tlon Trlp-Ch E 300 .••••.......•.....•......••.•.•.•..••• R 
Energy Transport Operatlons-Ch E 353 .•...•••.••.••••..•.••.••.. 3 
Computer Applications In Chemical Englneerlng-
Ch E 341 ........................................................................... 3 
Chemical Engineering Thermodynamlcs-Ch E 462 ..........• 3 
DC and AC Circuits and Machlnes-E E 341 ...........•..•.•.•••• 4 
Soclo-b,,manlstlc elective• •...•••••••.••.•••.•.••••.•.•..••.••••••••••••••••• 3 
16 
Fourth Year 
Fall Credits 
Tech.nlcal Semlnar-Ch E 401 ••••••••••••••••••••••.••••.•.••••••••.••••• R 
Chemical Reactor Des!gn.-Cb E 463 .................................. 3 
Mass Transport Operatlons-Ch E 454 ..•••.•.•••.•.......•.•.....•.• 8 
Chemical Engineering Laboratory-Ch E 451 ..•......•.•.••.••• .2 
Chemical Engineering Deslgn-Ch E 4 71A ••••...••.•••..•........• 3 
Writing of Reports and Technical Papers-Engl414 ........... 3 
Soclo-humanlstlc elective • .•..•••..•...•••.••.••......••...•.....••.•....•..• 8 
17 
Winter Credits 
Technical Semlnar-Ch E 402 ............................................ R 
Process Control-Ch E 435 .................................................. 3 
Process Control Laboratory-Ch E 450 .............................. 2 
Chemical Engineering Deslgn-Ch E 4 72A ......................... 3 
Business elective+++ .......................•...............................•. 3 
Socl~humanlstlc elect:lve • ...•.••..•....••..............•...•...•.•.•.••••••• ~ 
Elec:tlve .•••••..••••••••.••.••.••••••.••••••••••• ~ •.••••.••••••••••••.•••.•••.•..••••• 3 
·n 
~ring Credits 
Technical Semlnar-Ch E 403 ............................................ R 
Chemical Engineering Laboratory-Ch E 452 .................... 2 
Chemical Engineering Deslgn.-Ch E 4 73A ......................... 3 
Soclo-humantstic elective • ................................................... 3 
Elective ................................................................................. 3 
Busln.ess elective +++ ••••••••..•.•........•••....•..•...•.........•.......•..• 3 
" 
17 
•Selected from Ust of department-approved sequences. 
.. For graduate credit; not required for B.S. degree. 
• • •Leading to Master of Engineering; subject to approval 
of advisory committee and admission to graduate 
college. 
==-=selected from chemical engineering 5()()..1evel course 
or higher. 
+Must be acceptable for graduate credit. 
++Selected from chemistry 200-level course or higher. 
+++Selected from Ust of department-approved cour~Jes. 
Curriculum in Civil 
Engineering 
Leading to the degree Bachelor of Science. Total 
credits required-194. 
See also Basic Prog,am and Cooptratiue Programs. 
For those interested in construction engineering a 
curriculum is provided which leads to the degree 
Bachelor of Science in construction engineering. For 
particulars, consult the professor in charge, con-
struction engjneering curriculum. See Construction Engi-
neering, Courses and Programs. 
COLLEGE OF ENGINEERING 99 
SOPHOMORE YEAR 
~ Cr~~ 
Analytlc Geometry and Calculus III-Math 223 or 
233 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4 or 5 
Introduction to Classical Physlcs:-Phya 222 ...................... 5 
Elemen~ Su.rveyln.g-C E 211 ••.••••••.••••••••••..••••••••••••••••••• 3 
Computer Programming-Com S 201 .................................. 3 
Professional Development--C E 294 .................................. R 
15-16 
Wmter ~ta 
Elementary Differential Equations-Math 213 ................... 3 
Introduction to Classical Pbyslcs-Pbys 223 •••••••••••••••••••••• 6 
Photogrammetry, Mapping, and Land Surveylng-
C E 212 ••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Sta.tlcs of Engln.eerlng-E M 274 ••••••••••••••••••••••••••••••••••••••••• 3 
Soclo-humanlatlc electlve• .................................................... 3 
-17 
Spring Cr~te 
Strength of Materlals-E M 324 ••.••••••••••.•••••••••••••••••••••••••••• 5 
Engineering Materlal&-E M 354 ••••••••••••••••••••••••••••••••••••••••• 3 
Route and Higher Su.rveying-C E 213 •••..••••••••.•••••.••••.•••••• 3 
Geolo8Y' for Engln.eers-Gecil301 ••••.••••••••••.•••••••••.•.•••••.•••••• 3 
Soclo-humanlatlc elective • ••...•.••.•.•...••••.•••.•.•••.••...•.••.•.••••••••• 3 
-17 
JUNIOR YEAR 
Cr~te 
Dynamtca 1-E M 345 ••..•••••••••••.•••.••••••••.•••••.•..••.••.•••••••••••••• 3 
Analyels of Statlcally Determinate Structures-C E 331 •••• 3 
SoU Englneerlng-C E 360 •••••••••••••••••••..••.•••••.••••••••••••••••••••• 3 
Baalc sclence elective• ...................•.........................•••..••.•.. 8 
Soclo-humanlstlc elective • ...••......•.••..•.......•.......•.•.•••.••...•.•.. 3 
Winter 
15 
Credits 
Mechanics of Flulds-E M 378 ••••••••••••••••••••••••••••••••••••••••••••• 4 
Materlala Laboratory-E M 327 ........•.•..•.•...•.•.•.•••••••••••••..•. 1 
SoU and Aggregate Materlala Laboratory-C E 361 •••••••••• 3 
Water and Wastewater Treatment--0 E 325 ...................... 3 
Analysla of Statically Indeterminate Structures-
C E 432 •••••••••••••••••••..••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4 
Planning of Transportation FacWtles-C E 362 .................. 3 
Professional Development--C E 395 •••••••••••••••••••••••••••••••••• R 
-18 
~=erlng Construction-C E 485 •.•••••.•••..••..•.••.••.. ~~~ 
Hydrology-C E 304 ••••••••.•••..••.••••••••••••••••••••••••••••••••••••••••••• 3 
Design of Concretes and StabWzed SoU Systema-
C E 362 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Analysis for Engineering Economy-IE 804 ...................... 8 
Structural Steel Dealgn I-C E 483 ••••••••••••••••••••••••••••••••••••• 3 
Soclo-humanlatlc elective • •· .•••••••.•••••.•.••••.•••••••..•••••.•••••••••.•. 3 
18 
SENIOR YEAR 
~ ~dte 
Design of Water Supply and Sewer Syetems-C E 426 ••••••• 4 
Design of Transportation FadllUes-C E 458 .................... .4 
Reinforced Concrete Dealgn. 1-C E 484 •••••.•••.•••••••••••••••••••• 3 
Electlvea • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• & 
Professlonal Development--C. E. 496 ..••••••••••••.••••••.••••••••••• R 
17 
Winter Cred.lte 
Writing of Reports and Technical Papere-Eng1414 ........... 3 
Electlvea • .......................................................................... 12 
-16 
98 COLLEGES AND CURR.ICULA 
Curriculum in 
Chemical Engineering 
Leading to the degrees Bachelor of Science and 
Master of Engineering. Total credits required-Bach-
elor of Science: 183; Master of Engineering: 235. 
See also Basic Program and Cooperative Programs. 
Seccmd Year 
~ ~~~ 
Chemical Pr-oc:eaalng-Ch E 210 ••.•••........•••.•.•..................... 8 
Analytlc Geometry and Calculus-Math 223 or 233 ........ 4-5 
Introduction to Clasalcal Pbyalcs-Pbys 222 ...................... 5 
ez.ganJc Chemlstry-Chem 3M ........................................... 3 
-15-16 
Winter ~edits 
Introduction to Chemical Englneerlng-Ch E 201 .............. 3 
Elementary Dlft'erentlal ~tiona-Math 213 ................... 3 
Introduction to Classical slcs-Pbys 223 ...••.•.........••.•.. 5 
Organic Chemistry-Cham 35 ••••••••••••••••••••••••••••.•••••••••••••. 3 
14 
Spring ~ts 
Material and Energy Balances-Ch E 202 .......................... 3 
Introduction to Applled Mathematics 1-Math 321 ............. 3 
Physical Chemlatry-Chem 321 ...•••••••..•..•.............•........•••. 3 
Principles of Economlcs-Econ 241 ••••.•••••••••••.••••.••••..•••••••.• 3 
Quantitative Analysls-Chem 211 ...................................... 5 
17 
Third Year 
Fall ~edt~ 
Multlatage Operatlons-Cb E 351 ••••••••••••.••••••••••••••••••.••••••• 4 
Pllyalcal Cbeml&'tr'y-Cbem 822 ••••••••••••••••••••.••••••••••••••••••••• 3 
Prindplea of Mech.anlcs-E M 301 •••••••••.•••••••••.••.•••••••..••••••• 3 
Introduction to Applled Mathematics 11-Math 322 ........... 3 
Soc:lo-humanlatlc elective • .•....•...•••........••...•...••.....••..•.....•... 3 
16 
Winter ~edits 
Momentum Transport ()perations-Cb E 352 .................... .4 
Chemical Engineering Thermodvnamlcs-Ch E 461.. ......... 3 
Phyalcal Chemlet:l-y'-"'Cb,em 3:1113 •••••••••••••••••••••••••••••••••••••••••• 3 
~dplea of Mecb.anlca---E M 302 ••••••••••••••••••••••••••••.••..•••••• 3 
&c:J.o.buma.nlstlc elective• ••••••••.•••••••••••.•••••••.••••.••••••••••••••••• 3 
16 
Spring ~edl~ 
Junior ID8J)ectlon 1'11:p-Cb E 300 •••••••••.••••••.••..•.•••••••••••.••• R 
Energy ~art O)»eratlmua-Ch E 353 .•..•••••..••••.••...•••••• 3 
Co~te;.t~~~:~.~.~~.~~~ ................ 3 
Chemical ~eerlng Thermodynamlca-Cb E 462 ........... 3 
Laboratory In Phyaical Chemtauy-Cbem 323L ................. 3. 
Sodo--huma.nlstlc elective• ••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
15 
Foanb Year 
Fall Credlte 
Technlcal Se:mlnar-Ch E 401 ............................................ R 
Chemlcal.Rellctor Dealp-Ch E 483 •••••••••••••••••••••••••••••••••• 8 
Ma.aa ~ O)»eratlcJil.a-.Ch E 454 ••••••••••.•••••••••••••••••••• 3 
Chemical EDgineerlng Labora~-Cb E 451 .................... 2 
WrlUng ci Reporte and Technical Papera-Eng1414 ........... 3 
Mod.erD ~ca-Ph1'8301 .................................................. 3 ~h,,manlltlc elec:tlve•\ .................................................. 3 
17 
Winter Credits 
Tech.nlcal Seminar-Cb E 402 •.•..••••••..•.............................. R 
Process Con'tl'ol-Cb E 436 ••...•••••••••••••••.•••...•..•..•................ 3 
Process Control Laboratory-Cb E 450 .............................. 2 
Chemical Engineering Deslgn-Cb E 471B ......................... 3 
Introduction to Circuits and Instruments-E E 441 ........... 4 
Soclo-humanis'tlc elective• .•..•.••••••.••••.•..••.....•............•......... 3 
15 
~~cal Semlnar-Ch E 403 ................................... ~~~ 
Chemical Engineering Laboratory-Ch E 452 .................... 2 
Chemical Engineering Deslgn-Ch E 4 72B ••..•.••.......•......... 3 
Multlvarlable Calculus and Complex Variables•~-
Math 409 •.•••.•.....•••.••.••.•.•.••.•.....•••......•.•.•........................ 3 
Process Dynamics• •-Cb E 535 .......•..•............................... 3 
Socl~humanis'tlc elective• .•..•..•...••..•....•.•............................ 3 
Elective ...........•............•..............•..........•............................ .3 
11-17 
Fifth Year••• 
Fall ~edits 
Semlnar-Cb E 601 ..............................•.............................. R 
Multivarlable Calculus and Complex Variables-
Math 410 •.......••..........................••..........•........................ 3 
Chemical engineering elective~ ...•..................••••...•••....•. 6 
Advanced Chemical Engineering Oeslgn-Ch E 573 .......... 3 
Elective + ..............•........•.....................•............................... 3 
15 
Winter Credits 
Semlnar-Ch E 601 ............................................................. R 
Electronic Circuits, Instruments, and Systems-E E 445 ... 4 
Individual llr'oblems-Ch E 5()0 ••••.•..••••.•••....••....•.•.•........•... 3 
Chemical engineering electives== ...................................... 6 
Elective + ........•....•.........•.................................................... 3 
16 
Spring Credits 
Semln.ar-Ch E 601 .•.••.•.•....•.•.••....••...••....•.......••.•....••.•....... R 
Individual Problems-Ch E 500 ........................................... 6 
ChemiCal engineering elective~ ...................................... 8 
Elective + ............................................................................. 3 
15 
Practice Option 
Leading to degree Bachelor of Science. Total 
credits required-187. 
Second Year 
Same as above. 
Third Year 
FaD ~edt~ 
Multlstage Operatlons-Ch E 351 ....................................... 4 
P~alcal Che~-Chem 322 •••••••••••••••••••••••••••••••••••••••••• 3 
Laboratory 1n P~slcal Cbemlstry-Chem 322L ................. 1 
Principles of Mechanics-EM 301 ....................................... 3 
Soc::lo-humanlst!c elective• ••••••••••••••••••••••••••••••••••••..•.•••.•..•••. 3 
14 
Winter Credits 
Momentum Transport Operations-Ch E 352 ..................... 4 
Chemical Engineering Thermodyn.amlcs-Ch E 461 ........... 3 
Principles of Mec:h.anlcs-E M 302 ••••••••••••••••••••••••••••••••••••••• 3 
Che~ elective ++ ······················-······················: •......••. 3 Soc:fo.humanlst1c elective • ............... - .................................. 3 
16 
~mg ~~b 
J unlor Inspection Trlp-Ch E 300 ....................•..........•....•. R 
Energy Transport Operatlons-Ch E 353 ........•...............•.. 3 
Computer Appllcatlons ln Chemical Englneerlng-
Ch E 841 .•.•..••..••.••...••••••.•.•.•...•.••..••••........••..................... 8 
Chemical Engineering Tbermodynamlcs-Ch E 462 .•......... 3 
DC and AC Circuits and Machlnes-E E 341 •...............•....• 4 
Sc>clo-b'lmanlstlc elective• ~ ....•...•.......•......•....•....•....•..........• 3 
16 
Fourth Year 
Fall ~edits 
Tech.nlcal Semlnar-Ch E 401 •••••.•••••••••••••••••••••••••••••••••••••• R 
Chemical Reactor Deslgn-Ch E 463 .•••••••••..•.........••.........• 3 
Mass Transport Operations-Ch E 454 ............................... 3 
Chemical Engineering Laboratory-Ch E 451 .................... 2 
Chemical Engineering Design-Ch E 4 71A. ........................ 3 
Writing of Reports and Tech.nlcal Papers-Engl414 ........... 3 
Soclo-human.lstlc elective • •...••..••...•....•...•.•..........•............... 8 
17 
Winter Credits 
Technical Semlnar-Ch E 402 ............................................ R 
Process Control-Ch E 435 .................................................. 3 
Process Control Laboratory-Ch E 450 .............................. 2 
Chemical Engineering Design-Ch E 4 72A ......................... 3 
Business elective+++ ...................•.•.•................................. 3 
Soclo-humanlstic elective"' .......................... -.. : ...................... ~ 
Elective ....••••..•••••••.•.••••••••..••••.•••.•• : .•...•.•.•.•.•.••.•.•...•..•..••.••• 3 
"17 
~ring Cr~ts 
Technical Semlnar-Ch E 403 ............................................ R 
Chemical Engineering Laboratory-Ch E 452 .................... 2 
Chemical Engineering Deslgn-Ch E 473A ......................... 3 
Soclo-human.lstic elective • ................................................... 3 
Elective ....•........................................................................... 3 
Business elective+++ ........•.............•.................................. 3 
17 
•Selected from list of department-approved sequences. 
.. For graduate credit; not required for B.S. degree. 
• • •Leading to Master of Engineering; subject to approval 
of advisory committee and admission to graduate 
college. 
==Selected from chemical engineering 50().level course 
or higher. 
+Must be acceptable for graduate credit. 
++Selected from chemistry 200-level course or higher. 
+++Selected from Rst of department-approved COuriJeS. 
Curriculum in Civil 
Engineering 
Leading to the degree Bachelor of Science. Total 
credits required-194. 
See also Basic Progtam and Cooperative Programs. 
For those interested in construction engineering a 
curriculum is provided which leads to the degree 
Bachelor of Science in construction engineering. For 
particulars, consult the professor in charge, con· 
struction engineering curriculum. See Construction Engi-
neering, Courses and Programs. 
COLLEGE OF ENGINEERING 99 
SOPHOMORE YEAR 
~ ~~g 
Analytic Geometry and Calculus III-Math 223 or 
233 ••••.•••••••••••••.••••••••••••••••••••••••••••••••••••••••••••.•••••••.••• 4 or 6 
Introduction to Classical ~slcs:-Phys 222 ...................... 5 
Elementa.ry' Suweytng-C E 211 ••••••••••••••.••••••••.••••.•••.•••.•••• 3 
Computer Programming Com S 20 1 .................................. 3 
Professional Development-C E 294 .................................. R 
15-16 
Wmter ~w 
Elementary Differential Equations-Math 213 ................... 3 
Introduction to Classical Pbyslcs-Pbys 223 ...................... 5 
Photogrammetry, Mapping, and Land Surveylng-
C E 212 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Statics of Engln.eerln.g-E M 27 4 ••••••••••••••••••••••••••••••••••••••••• 3 
Soclo-humanlstlc elective • ..•••...•....••.••••••••.••.....•..•.•••.••.••.•••. 3 
17 
Spring ~~g 
Strength of Matertals-E M 324 ••••••••••.••..••••••••••••••••••••••••••• 6 
Engineering MaterlaJ.s-.E M 354. .......................................... 8 
Route and Higher Surveylng-C E 213 ............................... 3 
Geolo~ Cor Engineers-Geol 301 ........................................ 3 
Socl~humanlstlc elective• ...........................•...••.•...•....•.....•.• 3 
-17 
JUNIOR YEAR 
Fall Credlta 
Dynamics I-E M 345 .......................................................... 3 
Analysis of Statically Determinate Structures-C E 331 .... 3 
SoU Engineerlng-C E 360 ••••••••••••••••••••••••••••••••••••••••• , ••••••••• 3 
Basic sclenCe elective • ......................................................... 3 
Socio-humanlsttc elective • ..............................•........•.••...•..•• 3 
15 
Winter ~~g 
Mechanics of F'lulds-E M 378 ••••••••••••••••••••••••..••••••••••••••••••• 4 
Materials Laboratocy-E M 327 •••••.••••.•••••..••••••.••••••••••••••••• ! 
SoU and Aggregate Materlals Laboratory-C E 361 .......... 3 
Water and Wastewater Treatment-0 E 326 ...................... 3 
Analysis of Statically Indeterminate Structures-
C E 432 .................... ················································-·······4 Planning of Tranl{)ortatlon Faclllties-C E 362 .................. 3 
Professional Development-C E 395 .................................. R 
-18 
r.::eemg Constructlon-C E 485 ........................... ~~~ 
Hydrolo~-C E 304 ..••..••..•.•••.•..•.••.•••••••••.••••••..•••••.••••••••••.• 3 
Design of Concretes and StabWzed SoU Systems-
C E 362 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Analysis for Engineering Economy-I E 304 ...................... 3 
Structural Steel Design 1-C E 433 ..................................... 3 
Soclo-humanlStlc elective• •··················································3 
-18 
SENIOR YEAR 
~ ~~ta 
Design of Water Supply and Sewer Syatema-C E 426 ....... 4 
Design of Transportation Facllltles-C E 453 ..................... 4 
Reinforced Concrete Deslgn 1-C E 434 .............................. 3 
Electives • ..•............•...••..•...••...•.•••••..••••••••••••.•••••.•.•••••••••••••• 6 
Professional Development-C. E. 496 ................................. R 
-17 
wmter ~ta 
Writing of Reports and Tech.nlcal Papers-Engl414 ........... 3 
Electives • •.......••••••••••••.•••••••••••••••••••••••••••••••••••••••.•••••••.••••• 12 
15 
100 COLLEGES AND CURRICULA 
Sprtug Credits 
Business Law 1-1 Ad 865A (8 cr.) or Engineering 
Contracts-I E 480 (8 cr. ) .............................................•• 8 
Electl.ves • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 12 
15 
'\ 
•shall be chosen from department approved lists. Basic 
sciences must be selected ln mathematics, statlstlcs, 
chemlstry, or physics. Senior year electives shall Include: 
( 1) twelve qedlts of soclo-humanlstlc studies, (2) six 
credits of engineering sciences as defined below, (8) 
twelve credits of technical electives. The engineering sci-
ence course list wlll Include courses ln thermodynamics, 
heat mat1s and momentum transfer, electrical theory, 
materlals, elmllltude, systems analysis, and mechanlcs. 
One course ln a Ute science wlll be permitted ln this 
category. Students apfolnted to advanced ROTC may 
substitute six credits o advanced ROTC for six credits of 
technical electives. 
Curriculum in 
Construction Engineering 
Administered by the Department of Civil Engi-
neering. 
Leading to the degree Bachelor of Science. Total 
a-edits required-195. 
See also Basic Program and Cooperative Programs. 
SOPHOMORE YEAR 
Fall Credits 
Analysis of Materials and Methods of Construction-
ConE 241 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Analytlc Geometry and Calculus III-Math 223 or 
233 .•....•••••..•........•....•........•.......•.....•......•........ 4••······ 4 or 5 
Introduction to Classical P~slcs-Phys 222 ...................... 5 
Elementary Surveylng-C 211 ......................................... 3 
15-16 
Winter Credits 
Construction SJ»eclflcatlona-Con E 245 •••••••••••••••• - ............ 3 
~troducttcm to Claeelcal Phyelcs-Phys 223 ...................... 5 
tatlca of' Englneerlng-E M 274 ••••••••••••••••••••••••••••••••••••••••• 8 
f!1Dtr!£les of Economlcs-Econ 241 ..................................... 8 
uctton to Statistics-Stat 105 ···············-···················3 
17 
Spring Credits 
~ernE Cost Estimating-Con E 246 ......................... 8 
s::=!f"' or Manglneers-Geol301 ••.••.•.•..•.....•..•••......•....•.••.• 3 
~UM6toU of terlala-E M 324 •••••••••••••••••••••••••••••••••••••••••• 5 
sZC: ~(as ~31~-a;;~t;-·;;d············-3 
Higher Sunreylng-C E 213• • (3 cr.) ............................. 3 
17 
JUNIOR YEAR 
Fall 
= ~c:lr;~te!:i:a~aJ~;;;;;;;::cE·~i 
ee.rlng-C E 360 ••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Principles of Economlcs-Econ 242 ••..•..••..••....•...••....••••••.•.. 8 
Bualness Law 11-1 Ad 366• (3 cr.), or Business Law I-
I Ad 365A • • (3 a. ) ......................................................... 3 
15 
Winter Credits 
• Real Estate F1nance-Con E 855•·(8 cr.) or Soils and 
Aggregate Materials Laboratory-C E 861•• (8 cr.) ..... 8 
Engineering Materlals-E M 854 .•.•..........•...•.............•........ 3 
Analysis of Statically Indeterminate Structures-
C E 432 •••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••.••••.•..... 4 
Materials Laboratory-EM 337• (2 cr.) or Materials 
Laboratory-EM 327•• (1 cr.) .•.....••.•......................... 1-2 
Principles of Accounting-I Ad 884 •.•..............•.•...•............. 4 
15-16 
Spring Credits 
Construction Planning and Progress Schedullng I-
Con E 372 .••••••.•....•••••..•••...••••..•••••.•••••••••••••••.••.••...••..•..... 3 
Structural Steel Design I-C E 488 ...•...••.............•.............. 8 
FUndamentals of Speech-Sp 211 ............•........................... 8 
Analysis for Engineering Economy-1 E 804 ...................... 3 
Electives • • • .••.•...................•.................••............................ 6 
18 
SENIOR YEAR 
~ Credits 
Concrete Construction and Formwork Design-
Con E 440 ........................................................................ 3 
Reinforced Concrete Design 1-C E 484 ••••••.....•...••....•.•..••.. 3 
Computer-Oriented Business Data Systemsi-
Com S 441 •••..•......••..........•.....•.....••....•......•....•.......•........ 3 
Electives•,.,. ..•••..•••..•••.....•.........•..•...••..•...........•.••.....•......... 6 
Seminar-Con E 400 ............................................•.............. R 
15 
Winter Credits 
Construction Progress Schedullng D-Con E 441 •.............. 8 
Business !Uld Professional Speaking Sp 312 ..................... 8 
Elec:tlves• •• ············································-······-················10 
16 
Spring Credits 
Speclal Problems ln Construction Engineering-
Con E 490 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••..• 3 
Writing of Reports and Technical Papers-Engl414 ........... 8 Electives • • • ...................................................................... ! 0 
• For students emphaslzing bulldlng construction. 
• •For students emphaslzlng heavy construction. 
•• •Electives to Include {minimum): 
nlne credits soclo-humanlstlc& 
16 
nlne credits baste sciences and engineering sciences 
(at least six credits ln engineering science). 
twelve credits technleal or business and manage-
ment (at least three credits ln business and man-
agement). 
For students emphasJzlng bulldlng construction the 
following courses must be included within the elee> 
tlves: M E 406, 407, Arch 444, and a course ln 
fiuld mechanics. 
For students emphasizing heavy construction the fol-
lowing courses must be Included within the elec-
tives: C E 304, 362. 
Students emphaslzlng mechanlcal constructlon should 
consult with the professor ln charge of construction 
engineering regarding course requirements. 
~c · 1 · urr1cu urn In 
Electrical Engineering 
Leading to the degree Bachelor of Science. Total 
credits required-193. 
See also Basic Program and Cooperatiot Programs. 
SOPHOMORE YEAR 
Fall Credlts 
Basic Electric Circuits I-E E 205 ....................................... 3 
Introduction to Classical Physlcs-Ph.vs 223 ..................•••• 5 
Analytic Geometry and Calculus-Math 223 or 233 ........ 4-5 
Soclo-humanlstlc elective• ~ •••...•••.•...••••.......•.•.••....••...•.••...•.. 3 
15-16 
Winter Credits 
Baste Electric Circuits II-E E 206 ......................•.............. 3 
Electrical Instrumentation and Experimentation I-
E E 231 ••••••••••••••••••••••••••••••••••••••••.•••••.•••.•••••••••.•••••.••••••••• 2 
Elementary Dlfferentlal Equations-Math 213 ....•....•........• 3 
Sta.tlca of Englneerln.g-E M 274 • • •••••••••.•••.••••••..•••.•.••••••••• 3 
Computer Programming I-Com S 201 ............................... 3 
14 
Spring Credits 
Electronics Englneerlng-E E 374 ...................................... 4 
Electrical Instrumentation and Experimentation li-
E E 232 •••••••••••.••••••••••••••••••••••••••••••••••••••.••••••••••.••••.••••••••• 2 
Introduction to Electromagnetic Fields I-E E 313 .....•..••. .4 
Introduction to Applled Mathematics 1-Math 321. ••....••••.. 3 
Particle Dynamlcs-E M 345• • ........................................... 3 
16 
JUNIOR YEAR 
Fall Credits 
Modem Physlcs-Phys 301 .................................................. 3 
Electronics Englneerlng-E E 375 ...................................... 4 
Electric Circuit Analysis and Deslgn I-E E 308 •••••••••••••••• 4 
Introduction to Applled Mathematics II-Math 322 ........... 3 
Introduction to Electromagnetic Fields 11-E E 314 ••..••••.•. 4 
18 
Winter Credits 
Modem Physlcs-Phys 302 .................................................. 3 
Electronics Englneerlng-E E 376 ..••.............•................•... 4 
Electric Circuit Analysts and Design 11-E E 309 ••••••••••••• .4 
Elementary Power Circuits and Magnetic Devlces-
EE317 .......•..•...................................••......•..................... 3 
Power Clrcult and Magnetic Device Laboratory-
EE318 •.••••.••.•.•.•••••••••••••••.•••.••••••••••••••••.•••.••••••••••••••.•••••• 1 
Soc:lo-humanl.s'tlc elective • ·········································~·········3 
18 
Spring Credits 
Modem Phyalcs-Phys 808 ..•.•.•.•.....••...•...•••.•••.•..•.•.•..••••.•••• 3 
Introduction to Numerical Technlques for Computers-
Math 406 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Electric Machine.ey-E E 361 ••.......•••.••..•.•.•••.•.••.•.•..•••.•.•••••• 3 
Electric Machine.ey Laboratory-E E 352 ••••••••••••••••••••••••••• 1 
Soclo-humanlstic electives • ..................................•..........•.•• 6 
Seminar-E E 300 ............................................................... R 
16 
SENIOR YEAR 
FaD Credits 
Technlcal elec:tlvea + .............................•..•...........••..•...••. ! 0 
Elective• • • •••.•••••••••...•..•.•....•.•.•...•••••••••••.••••••••••..•••.•••••••••.• .3 
Soclo-humanlstlc elec:tlve• •.•.••..•..•••••.•••....•••••••.•.••.•.....•••••••. 3 
16 
COLLEGE OF ENGINEERING 101 
Winter Credlte 
TechDlcal electlv"es + ...••••••..••••.•••.••.•••••••••••••••.•.•••••••••••• , •• 10 
Elective• • • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Soclo-h••manlstfc electlv"e• •••••••••••••••••••••••••••••••••••••••••••••••••••8 
-16 
Spring Credlta 
Tec:b.nlcal electives + .•...•..•...••..•.•.•••..••.••.•••••••••.•••••••••••.•.• 10 
Elective • • • ....•..•.••••..••.•••••.....•••••••••.•.•••••.••••.•••••.•..•••••••••••••• 3 
8c>clo-humanlatlc elective • ••.•••••••••••••••••••••••••••••••••••••••••••••••• 3 
16 
•These electlv"es are to be chosen from the department-
approved llat of soclo-humanlstlc sequences. 
• •The sequence E M 301 and 302 may be elected In 
place of the sequence E M 274 and 345. 
u .. The only restrlctlon on these electives le that they 
cannot be remed.lal courses. 
+Ail students must take at least 22 credits of electrical 
engineering technlcal electives. The Ust below le recom-
mended. E E 600.level courses may also be elected by 
quallfled undergraduates. Students who plan to enter 
graduate school and major In electrical engineering 
should take nine courses from the Ust of electrical 
engineering technlcal electives, preferably three courses 
each quarter of the year. Students who do not plan to 
do graduate work In electrlcal engineering may take 
a portion of their technical elecUvea outalde the Elee> 
trical Engineering Department, providing they are 
chosen from the department-approved Ust of such el~ 
tivea. Electrical engineering technical electives: 404, 
410, 411, 412, 420, 421, 425, 426, 427, 428, 431, 
436, 460, 466, 467, 475, 605, 527. 
Curriculum in 
Engineering Operations 
Administered by the Department of Industrial 
Engineering. 
Leading to the degree Bachelor of Science. Total 
aedits required-180. See also Cooperative Programs. 
The curriculum consists of a basic core of re-
quired courses in the sciences, engineering, and man· 
agement to which are added 95 credits of elective 
courses in the specific categories of engineering, 
socio-humanistics, management, and preliminary sup· 
porting subjects. Within this framework, students 
may specialize toward specific occupational objectives 
of their choice. Many students choose to work toward 
the specializations indicated below. 
Specializations 
Production Manaaemmt-Emphasis on direction of 
all phases of the production process. 
Mam•facturiaa Proceael Emplwis on production 
considerations in selection and specification of manu-
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facturing equipment. Functional characteristics of 
equipment related to production. 
Technical Sales-Provides a background for selling 
products of a technical nature. 
Prelaw-Preparation for graduate work in corporate 
or patent law. 
Operations Research-Development of mathematical 
concepts and models concerned with decision making 
in engineering and management. 
Special Programs 
To meet special needs, programs are available 
in the following (See Index): 
Program in International Studies. 
Program in Engineering journalism. 
Program in Engineering for Officer Education. 
Program in Surveying and Mapping. 
Required Courses 
Basic Sclences 
Math 120, 121, 122, 223; or 130, 131, 132, 233 ............... 19 
Chern 141, 141L, 142, 142L ................................................ 8 
Phys 221, 222, 223 ............................................................ 15 
42 
Soclo-humanlstlc courses 
Psych 101 ............................................................................. 3 
Econ 241, 242 ...................................................................... 6 
PolS 215 .............................................................................. 3 
12 
Communication SklUs 
E Gr 161, 162 ...................................................................... 6 
Engl 104, 105 ....................................................................... 8 
Sp 211, Engl414 .................................................................. 6 
20 
MlsceUaneous 
IE 108, Lib 160 ................................................................... 2 
IE 480 or I Ad 365A ........................................................... 3 
Com S 201, I Ad 371. ........................................................... 6 
Engr 114 and department seminar 100 ............................. R 
IE 293, 393 ........................................................................ R 
11 
Group Requirements 
Course combinations for each student should be 
integrated toward a vocational objective. Each stu-
dent's choice of courses in the following groups must 
be approved in advance by the head of the Depart-
ment of Industrial Engineering. 
.Mlnlmum 
Credits 
Engineering science, engineering mechanics, 9; electrical 
engineering, 8; measurements, 3 .................................. 20 
Sequences In an engineering area (300 level or above) ... 27 
Supporting work (ba~ic and ensfneering sciences) ........... l5 
Management, production, business or sales courses (300 
level or above, principally in industrial admlnlstra-
~on or Industrial engineerlng) ...................................... l5 
o-humanlstlc sequences. .............................................. IS 
Curriculum in 
Engineering Science 
Administered by the Department of Engineering 
Science and Mechanics. 
Leading to the degree Bachelor of Science. Total 
credits required-198. 
See also Basic Program and Cooperative Programs 
SOPHOMORE YEAR 
Fall Credits 
Analytic Geometry and Calculus-Math 223 or 233 ........ 4-5 
Introduction to Classical Physics-Phys 223 ...................... 5 
Physical Chemistry-Chem 321 .......................................... 3 
Foreign language ................................................................. 4 
16-17 
Winter Credits 
Elementary Differential Equations-Math 213 ................... 3 
Energy Sources and Utlllzation-E Sci211.. ....................... 3 
Physical Chemlstry-Chem 322 .......................................... 3 
Statics of Engineerlng-E M 274 ......................................... 3 
Foreign language ................................................................. 4 
16 
Spring Credits 
Introduction to Appted Mathematicsi-Math 321.. ........... 3 
Energy Sources and Utlllzation-E Scl212 ......................... 3 
Application of Thermochemlstry tO"'Engineertng 
Systems-E Sci 224 ......................................................... 3 
Mechanics of Materials 1-E M 325 ..................................... 3 
Foreign language ................................................................. 4 
16 
JUNIOR YEAR 
Fall Credits 
Introduction to Appned Mathematics 11-Math 322 ........... 3 
Dynamics 1-E M 345 .......................................................... 3 
Engineering Materials-E Sci 351 ...................................... .4 
Modem Physics-- Phys 30 1 .................................................. 3 
Socio-humanistic elective• ................................................... 3 
16 
Winter Credits 
Introduction to Circuits and Instruments-E E 441 .......... .4 
Mechanics of Flulds-E M 378 ............................................. 4 
Engineering Materlals-E Sci352 ....................................... 4 
Modern Physlcs-Phys 302 .................................................. 3 
So cia-humanistic elective • ................................................... 3 
18 
Spring Credits 
Electronic Circuits Instruments, and Systems-E E 445 .... 4 
Energy Transport Operations-Chem E 353 ...................... 3 
Engineering Materlals-E Sci 353 ....................................... ... 
Modem Physics-Phys 303 .................................................. 3 
Socio-humanistic elective• ................................................... 3 
17 
SENIOR YEAR 
Fall Credits 
Engineering Analysis-E Sci 481 ....................................... .4 
Electronic Circuits Instruments, and Systems-E E 446 .... 4 
Mass Transport Operations-Chem E 454 .......................... 3 
Socio-humanistic elective• ................................................... 3 
Elective • • • .......•...•..........•............•••••.••....••......•..•............... 3 
17 
Winter Credits 
Englneerln.g AnAlysis-"E Scl 482 ...•.•...............•...•...•...•••.... 4 
Computer Programming-Com S 201 .................................. 8 
&clo-humanlsUc elective • .••.•....•......•.•........••...•.......•..•.•...•. S 
Engln.eerlng sclence elective• • ......................•.•...........•...... 3 
Elective• • • ....••............•.....................••..•...........................•. 3 
16 
~mg Credits 
Engineering Analysis-E Scl483 ........................................ 4 
Engineering Design-E Scl491 ........................................... 4 
&clo-humanistlc elective • .....................................•............. 3 
Engineerln.g sclence elective • • ........................................... 3 
El ec"tlv e •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
17 
In addition to the courses listed above, each student will 
be required to include Seminar E Sci401, 402, 403 ln his 
schedule. 
•These electives are to be chosen from the department-
approved llst of soclo-humanlstic sequences. 
• • Engineering science electives Include courses in me-
chanics of solids, mechanics of fluids, nature and prop-
erties of materials, electrical theory, thermodynamics, 
and transport phenomena. 
• • • May be omitted by students in advanced ROTC. 
Curriculum in 
Industrial Engineering 
Leading to the degree Bachelor of Science. Total 
credits required-193. 
See also Baszc Program and Cooperative Programs. 
SOPHOMORE YEAR 
Fall Credits 
Analytic Geometry and Calculus-Math 223 or 233 ....... ,4-5 
Metallurgy for Engineers-Met 231 ...•.•.........•..•..........•....... 3 
Introduction to Industrial Engineering-! E 250 ....•...•..•.••• 4 
Introduction to Classical Physics-Phys 222 •.•......••...•.•..•.. 5 
16-17 
Winter Credits 
Elementary Differential Equations-Math 213 .........•.••..•.•• 3 
Computer Programming-Com S 201 .................................. 3 
F\.tndamentals of Speech.-Sp 211 •..•.•••••••••••••.•.•.•.••••••••••••••• 3 
Principles of Economics-Econ 241 ..................................... 3 
Introduction to Classical Physlcs-Phys 223 ················-····5 
17 
Spring Cred.lts 
Linear Algebra-Math 205 •••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Methods Engineering and Work Measurement--! E 273 ..•. 4 
Sta.tlcs of Engineering-EM 274 •••.•••••••.•.•••••••••••.•••••••••••••.• 3 
Principles of Eoonomics-Eoon 242 .••.•••••••••••••••••••••••••••.••.• .3 
Amerlca.n. Government--Pol S 215 ...................................... 3 
Semlnar-1 E 293 ..••...........••........•...•....... - ••••..••.•.•.•.•..•....•• R 
16 
COLLEGE OF ENGINEERING 103 
JUNIOR YEAR 
Fall Credita 
Introduction to Theory of ProbabWty and Statistics-
Stat 341 ..•..••••.•••..•.•...•.•••••...••..••.••.•••.•........••...•••...•....•.•.. 3 
lnduRrlal Accounting-. I Ad 371 ••••.••••. ·······························" Engineering mechanics elective • .••.••••••••..•••.•••••••••••••••••••••• 3 
Enginee.rlng sclence elective • .••••.•••••.••••.••.••••..•••••••••..•••••••• 4 
&clo-humanlatlc elective • '-········ •••••••••.••...••••••.••.••.•.•••.•••••.•• 3 
Winter 
1$ 
Credlta 
Introduction to Theory of ProbabWty and StatlsUca-
Stat 342 ••••.•••••••••••••••••.••••••••••••••••.••••••••••••.••••••••••.••.•••••••• 3 
Industrial OperaUons Research-! E 312 •...••••••.•••••••••.•••••. 4 
Eng:llleerlng mechanics elective • ••••.••••••••••••••••••••••••••••••••••• 8 
Eng:llleerlng science: elective, • ••••.•••••.•••••.••••••••••••••••••••.••••••• 8 
&do-bumanlatlc elective • •.•..•..•••..•...•.•.•••...•.......••..•.•.••...... 3 
Semlnar-1 E 392 ••••••••..••.••••••.•••••••••.•••..••••..••••••••••••••••••••••• R 
-16 
Spring Credits 
Quantitative Methods for Industrial Englneerlng-
1 E 361 .......•..••.••..........•.............•.............•....•.................• 8 
Industrial Operations Research-! E 313 ..••....................... 4 
Engineering Unit Operations-Cham E 310 ........................ 4 
Enginee.rlng Economy-1 E 404 .••.•.••..•••...•••.•••....•...••....•••••• 3 
Eng:llleerlng sclence electlve • •••••••••••••••.••••••••••.••••.••••••••••••• 3 
Industrial lnspectlon Trip-I E 393 ................................... R 
17 
SENIOR YEAR 
Fall Credits 
Industrial Engineering Deslgn 1-1 E 441 ........................... 5 
Manpower Management--! E 424 ....................................•.. 3 
Thermodynamics 1-M E 321 or Thermodynamlcs-
Phya 304 ••••••••••••.••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••• 8 
Writing of Reports and Technical Papers-Eng} 414 ........... 3 
Soclo-humanlstlc elective • .................................................... 3 
Semlnar-1 E 491 •...............•.....••........••...•.••••..•.....•••.•...••... R 
17 
Wmter Credlta 
Industrial Engineering Design II-I E 442 ......................... 5 
Introduction to Circuits and Instruments-E E 441 •.........• 4 
Induatrlal engineering elective• • •.••.•••..•....••.•.•...••..•••...•••••• 3 
&clo-humanlattc elective • ••••••••••••••••••••....•••••••••••••••••••••••••• 8 
15 
Spring Credits 
lndustrlal Engln,eerlng Electives•• •.••.•.......•..•••.••••••••••••••••• & 
Electronic Circuits, Instruments and Systems-E E 446 •••• 4 
Elective-= ·································································-··········8 Soclo-llumanlattc elective • ••••••••••••••••••••••••••••••••••••••••••••••••••• 8 
-16 
• These electlves are to be chosen as sequences wttb 
advance approval from department-authorized lists. 
• •Industrial engineering electives are to be chosen from 
the followtng: 407, 4f6, 420, 421, 423, 425, 426, 443, 
448,461,462,480. 
::t:Thls elective may be from the eodo-bumanl&Uc, the 
industrial engineering, or the supportlng elective u.t. 
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Curriculum in 
M·echanical Engineering 
Leading to the degree Bachelor of Science. Total 
credits required-198. 
See also Baszc Program and Cooptrativt Programs. 
SOPHOMORE YEAR 
FaD Credits 
Analytic Geometry and Calculus-Math 223 or 233 ........ 4-5 
Introduction to Classical Physlcs-Phys 223 ...................... 5 
Introduction to Mechanical Engineering 1-M E 251 .......... 4 
Soclo-humanlstic elective • ................................................... 3 
16-17 
Winter Credits 
Elementary Dlfferentlal Equations-Math 213 ................... 3 
Statics of Engineering-EM 274 ......................................... 3 
Introduction to Mechanical Engineering 11-M E 252 ......... 4 
Socio-humanfstic elective • ................................................... 6 
16 
Spring Credits 
Introduction to Applied Mathematics 1-Math 321 ............. 3 
Mechanics of Materials 1-E M 325 ..................................... 3 
DynBinlca I-E M 345 .......................................................... 3 
Principles of Materials Science-Met 230 ............................ 4 
Socio-bumanfstic elective • ................................................... 3 
16 
JUNIOR YEAR 
Fall Credits 
Fundamentals of Speech • • --Sp 211 .................................... 3 
Mechanical Behavior of Materials-M E 331.. ..................... 4 
Mechanics of Materials II -E M 326 .................................... 3 
Dynamics 11-E M 346 ........ _ ............................................... 3 
Thermodynamlcsi-M E 321 .............................................. 4 
17 
Winter Credits 
Analysts for Engineering Economy- I E 304 ...................... 3 
Manufacturing Processes 1-M E 332 .................................. 3 
Machine Deelgn 1-M E 420 ................................................ 4 
Thermodynamics 11-M E 322 ............................................. 3 
Introduction to Circuits and lnstruments-E E441 ........... .4 
17 
Spring Credits 
Writing of Reports and Technical Papers-Engl414 ........... 3 
Manufacturing Processes li-ME 333 ................................ 3 
FluJd Flow and Heat Transfer-M E 424 ............................. 4 
'l'hermodyna.mlcs 111-M E 323 ........................................... 3 
Introduction to Circuits and Instruments-E E 442 ........... 4 
Inspection Trlp-M E 300 ................................................... R 
17 
SENIOR YEAR 
Fall Credits 
Machine Deslgn 11-M E 421 ............................................... 3 
Engineering Measurements 1-M E 461 .............................. 3 
Fluld Flow and Heat Transfer-M E 425 ............................. 4 
'l'hermodynamlce IV-ME 324 ............................................ 3 
Socio-humanlstic elective • ................................................... 3 
Professional Conduct--M E 400 .......................................... R 
16 
Wlnter Credits 
Machlne Design 111-M E 422 ............................................. 3 
Engineering Measurements 11-M E 462 ............................ 3 
Tech.nlcal elective .. • • ........•••.•••..••.••.••.••.......•..•...•............... 8 
Socio-humanfstic elective • ................................................... 3 
17 
Sprlng Credl ts 
Mechanical Systems Deslgn-M E 423 ................................ 4 
Tech.nlcal elective • • • ........................................................ 10 
&clo-bumanlstlc elective • ..•.•.••..•••.•..•..•.....•...••....•.............. 3 
17 
• Socio-humanlstic electives must Include two 6-credit 
sequences involving soclal organization and human 
values; they are to be selected from a departmentr 
approved list. 
• • Not required of students completing advanced ROTC 
programs. Consult adviser. 
• • •Technical electives must include at least nine credits 
of mechanical engineering courses chosen from 400-
and 500-level offerings. Additional electives may be 
chosen from the offerings of other engineering departr 
menta, mathematics, physical and biological sciences 
listed under "Open for graduate students for minor 
credit only" declaration of the departments, with one 
prerequisite course not on the llst allowed. 
Curriculum in 
Metallurgical Engineering 
Leading to the degree Bachelor of Science. Total 
credits required-190. 
See also Basic Program. 
SOPHOMORE YEAR 
Fall Credits 
Principles of Materials Science-Met 230 ............................ 4 
Analytic Geometry and Calculus-Math 223 or 233 ....... .4-5 
Introduction to Classical Physlcs-Phys 222 ...................... 5 
Socio-humanfstic elective• ................................................... 3 
16-17 
Winter Credits 
Extractive Metallurgy-Met 201 ......................................... 3 
Elementary Dlfferentlal Equations-Math 213 ................... 3 
Introduction to Classical Physlce-Phys 223 ...................... 5 
Statics of Engineering-E M 27 4 ......................................... 3 
Socio-humanfstic elective • ................................................... 3 
17 
Spring Credits 
Metal Processing-Met 203 ................................................. 3 
Metallurgy Laboratory-Met 205 ........................................ 3 
Mathematics, statistics, or computer science electlve ........ 3 
Mechanics of Materials 1-E M 325 ..................................... 3 
Soclo-bumanlstlc elective• .•....••...•.•••....••..••••.•••••.•.•.••.••••.••.. 3 
15 
JUNIOR YEAR 
Fall Credits 
Physical Metallurgy-Met 301 .......................................•..... 4 
Physical Metallurgy Laboratory-Met 305 .............•........... 2 
Meta.Dm~ Seminar-Met 300 ••••.••...•..•.•.....•...........•.•..••...•. 1 
Physical Chemlstry-Chem 321 .......................................... 3 
Free elective• • ..................................................................... 3 
Soclo-humanlstlc elective• ................................................... 3 
16 
Winter Credits 
Physical Metallurgy-Met 302 ............................................. 4 
Physical Metallurgy Laboratory-Met 306 ......................... 2 
Metallur~ Seminar-Met 300 •.••......................•.•....•..........• 1 
Metallurgical Thermochemistry-Met 360 .......................... 3 
Techntcal elective• • ...................................................•.......• 3 
Soclo-bumanlstlc elective • .................................................... 3 
16 
~~l~ Metallurgy-Met 303 ................................... ~~ 
Physical Metallurgy Laboratory-Met 307 ........................ .2 
Metallur~ Seminar-Met 300 ............................................. 1 
Chemical MetallurR'-Met 361 ........................................... 3 
Techn.lca.l elective• ...................................................•........ 3 
Soclo-humanlstlc elective • ................................................... 3 
16 
COLLEGE OF HOME ECONOMICS 105 
SENIOR YEAR 
Fall Credlta 
Mechanlcal Behavior of Metals-Met 401 ........................... 3 
Introduction to Circuits and Instruments-E E 441 ........... 4 
Technlcal elective• • •.....••.......•..•.••.•.•.•.•...••.••...•••.••..•.•.••••••• 6 
Soclo--humanlatlc elective• ....•.••.•.••.•••.•.•••••••••••••.•••••••••••.•..•. 3 
16 
Winter Credits 
Mechanlcal Behavior of Metals-Met 402 ........................... 3 
Electronic Circuits, Instruments and Systema-E E 445 .... 4 
Technlcal elective• • .•...•.......••••••.........••...•..•.....•..••....••.••.•.. 3 
Soclo-human.la"tlc elective • ••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
~ee elective• • ......................................................•..........•.. 3 
16 
Spring Credits 
Metallurgical Engineering Design-Met 433 ....................... 3 
Free elective• • •.••••.••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••• 3 
Technlcal elective•" ••........•....••....•••••.....•...•...•........•.•••.••.••• & 
Socl~humanlstlc elective• .......•.•...........•..•.•......•.•.•.•........•.. 3 
15 
•These electives are to be selected wlth the approval of 
the adviser. 
••Technlcal electives must Include 6 credits ln metallurgy 
and 3 credits In written or spoken English beyond Engl 
105. Six hours of advanced ROTC may be taken for 
credit as free electives. 
College of Home Economics 
The curricula of the College of Home Economics 
provide for the general or liberal education of the 
student as a person, a citizen, and family member, 
and for the education of the student for a variety 
of professional opportunities. 
Qualified professional graduates are needed in the 
field of education as teachers of young children, 
teachers of home economics in secondary schools 
and colleges, teachers of physical education for women, 
and extension home economists. In the food field, 
opportunities exist for dietitians, food service directors, 
and school lunch supervisors. Food-processing, textile, 
and equipment companies employ home economists, 
as do retail clothing and home furnishing stores. 
Home economists are in positions on the editorial 
staffs of magazines and newspapers, in reaeation 
programs for children, and in social helping services. 
Research at universities, with commercial organiza-
tions, and with the federal government offers 
numerous opportunities. 
Faculty Adviser System 
Each student in the College of Home Economics 
has a faculty adviser. A selected group of faculty 
serves as advisers to freshmen. Upperclass students 
are assigned faculty advisers in the departments of 
their chosen curriculum. 
Curricula in Home Economics 
Curricula in Home Economics and the ~on 
provided in each are: 
Applied Art-advertising design; art education; 
craft design; interior design. 
Child Development-child development. 
Family Environment-~mily environment. 
Food and Nutrition-community nutrition; 
dietetics; food science; food and nuuition and related 
science. 
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Home Economics Education-home economics 
education. 
Home Economics-international studies. 
Home Economics Journalism-home economics 
journalism. 
Institution Management-college food and housing 
administration; hotel and restaurant management; 
school food service. 
Physical Education for Women-physical educa-
tion for women. 
Textiles and Clothing-textiles and clothing; tex-
tiles and clothing and related science. 
Cooperative Program 
The College of Home Economics has cooperative 
programs with Morningside and Central colleges. A 
student may take two years at either of these liberal 
arts colleges and two years at Iowa State University 
without the usual formalities of transferring. A special 
grouping of courses is provided which makes it 
possible for a student to pursue any of the curricula 
offered by the College of Home Economics. 
Applications for admission to the cooperative pro-
gram in home economics should be addressed to the 
director of admissions of Morningside or Central 
College. 
The Core Curriculum 
The educational foundation of students in the 
College of Home Economics is provided through the 
election of selected courses within specified areas 
identified as the core curriculum. All students in the 
College of Home Economics must complete the mini-
mum specified credits in the core curriculum, except 
those who choose a major in related science combined 
with food and nutrition or textiles and clothing, and 
those who choose the curriculum in physical educa-
tion for women. 
Core requirements are in subject areas both within 
and outside the College of Home Economics. The 
possible choices for meeting the requirements are 
specified by departments and are incorporated in the 
listings of curricula by departments, which appear 
on the following pages. 
Subject areas within the College of Home Eco-
nomics are: applied art, textiles and clothing, (3 cr.); 
equipment and housing, (3 cr.); family and child, 
(3 cr.); management, (3 cr.); nutrition, (3 cr.); pro-
fessional relations {R); physical education (3 cr.). 
Subject areas outside the College of Home Eco-
nomics are: biological sciences (8 cr.); physical sci-
ences, mathematics, statistics (8 cr.); social sciences 
(15 cr.); humanities {15 cr.); library, Lib. 160 (1 cr.); 
written and spoken English (11 cr.). 
Library instruction is to be completed in the first 
year of registration. 
Students may prepare for work in the extension 
service by enrolling in any of the home economics 
~Q 
curricula. Courses should include Psych. 333; Educ. 
305, 468. Advice on choice of additional courses 
should be sought from the state leader of home eco-
nomics extension program, on~ of the district leaders 
of home economics programs, or the coordinator of 
extension personnel training. 
Home Economics and 
Related Science 
Related science programs are available in the 
departments of Food and Nutrition and Textiles and 
Clothing. These programs provide a background for 
graduate study basic to professional advancement in 
the specified fields. Students who have completed 
one of these majors have found opportunities in re-
search in medical laboratories, universities, founda-
tions, industry, and government. Upon completion 
of a graduate degree, students are qualified for more 
responsible positions in these areas and for college 
and university teaching. 
Curriculum in Applied Art 
Leading to the degree Bachelor of Arts. Total 
credits required-195. Majors are offered in adver-
tising design, art education, craft design, and interior 
design. 
Core Curriculum Requirements 
Rome Economics core ••••••.••.••••••••••••••••..•..••. Total credits 16 
Applled art, texttles and clothing-A A 103 ................. 4 
Equipment and housing-Select from F E 240, 254, 
308, 318, 412 .•••••••••....••.••••••••......•................•............. 3 
Family and the child-Select from C D 129, 226, FE 185, 285............................................................... 3 
Management-Seiect from FE 341, 488 ....................... 3 
Nutrition-Select from F & N 107, 232 ......................... 3 
Professional Relatlons-H Ec 400 ................................. R 
Biological sciences ....................................... Total credits g 
Principles of Blology-Blol101 ................................... .. 
Select from Blol101B or Zool155 ................................ 3 
Select from bacteriology, biology, botany, genetics, 
2 zoology .••.................•••••.••••..•....................................... 
Physical sciences, mathematics, and 8 statistics ••••••••.••..••••••••••••••••••••••••••••.••..•.•••••. Total credits 
Select from chemtstry, geology, mathematics, 
8 meteorology, physics ••.•••••••••••.•••••••.•...•••.••....•. ··········· 
Soclal sCiences ............................................. Total credits 1 g 
American Government-PolS 215 .............................. .. 
General Psychology-Psych 101 ................................... 3 
Introduction to SOciology-Soc 134 ............................... 3 
Select from anthropology, economics, political 6 science, psychology, sociology ................................. .. 
HUJillll!ltles .................................................. Total credits 1 ~ 
Western Clvlllzatlon--Blst 201, 202 ............................. .. 
8elect from foreign language, history, literature, 9 m uslc, phlloso phy •••••••••••••••••••••••••••••• ••• •• •• ••••• •••••• •• •• • •••••· · 
Written and spoken Engllah. ........................ Total credlta 11 
Language In Composition and Readlng-Engl104, 105................................................................................ 8 
F\lndamentals of Speech-Sp 211 ................................. 3 IJbrary ln.s'tr'uctlon-Llb 160............................................. 1 
Pb..yslcal ed.uca.tlon ••••••••••••.••••••. .••••••••••.•.•••.•••.•••.••••••••••••••• 3 
Major in Advertising Design 
This major prepares students for positions in 
graphic design. In addition to the core curriculum 
requirements, the following courses are to be 
completed: 
AppUed. Art •••••••••••..••.••.••••.•.•••••.••.••••••••••••••• Total aec:l1ta M 
Design-A A 104 ..•••..•...•...•......•..••.••...••..•..•••.....••..•••••.. 3 
Drawing-A A 150......................................................... 3 
Let'tering-A A 170 •••.•.•...•••••••••••••••••.••••••...•.•..••.••.•...... 3 
Color-A A 203............... .•.••.......•...... ...••.•.....••.•..••.•.••••• 3 
Water Based Media-A A 233 ••••••••••••••••••••••••••••••••••••••• 3 
Intermediate Drawing-A A 250 .................................. 3 
Lettering for Graphics-A A 270 .................................. 3 
'ry"pography-A A 272................................................... 3 
History of Art-A A 301, 302, 303................................ 9 
Painting-A A 833 ••••••••••••••.••••••••••••••••••• -..................... 3 
Applied Textile Design-A A 34 7 ..........••........•...•...•.•.• 3 
Life Drawing-A A 350 .....•.........•.........•••••••...•.•.•......... 3 
Advertising Design-A A 370, 371............................... 6 
Graphic Art Production-A A 373................................. 3 
Illustration for Advertising-A A 474 ....................•...... 3 
Technical Drawing for Applied Art-E Gr 121.................. 3 
Journallsm and Mass Communication. ••..••.. Total credits 13 
Publicity and Publlc Relatlons-Jl 225 ......................... 3 
Fundamentals of Photography-Jl 317 ......................... 4 
Advertlstn.g-Jl 325....................................................... 3 
Layout and Design of Publlcatlons-Jl 342 .................. 3 
Additional courses are required of students in fashion 
lllustration who must declare this intention no later than 
the first quarter of the junior year. 
Fashion Illustration-A A 278, 279 .•..•......................... 6 
Special Problems-A A 4900 ····-·································2-3 
Textiles-T & C 204 ..•••.......•••..••...•.....••..•••..•..........•..•.• 4 
History of Costume-T & C 454 .... ... ...... .. . ........ ........ ... . 3 
Electives .....................................................................•. 31-41 
Major in Craft Design 
This Iruijor provides a broad background in 
crafts with a strong emphasis in two craft media. ·1n 
addition to the core curriculum requirements, the 
following courses are to be completed: 
Appllec:l Art·····························-··················· Total aec:llte 66 
Design-A A 104 ··········································'················ 3 Drawln.g-A A 150......................................................... 3 
Lettering-A A 170 .................................•..................... 3 Color-A A 203.............................................................. 3 
Water Based Media-A A 233 ..•......•........•...........•........ 3 
Intermediate Drawing-A A 250 ......•.•...•.••.......•..•.••.... 3 
History of Art-A A 301, 302, 303 ......••...........••••.••..•... 9 Painting-A A 333......................................................... 3 
Select six craft courses-Structural Fabric Design-
A A 243; Weaving-A A 244; Design In Metal 
and Enamel-A A 247; Ceramics-A A "340; 
D~str ::,~J~~ A ~:~~~~-~~~~.~~~ .... 18 
Craft design majors must take a concentration In two 
areas of nlne credits each: AppUed Textne Design-
A A 348 and 490B; Weaving-A A 248 or 244: 245 
and 490C; Ceramics-A A 490D; Jewelry- A A 
490J; Design In Wood-A A 490K; Design 1n Metal 
and Enamel-A A 490L •••.•••.•••...•••.•••.•.•.•..••••..•..•••••... 18 
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Technlcal Drawing for AppUed Art-E Gr 121.................. 3 
Additional ex»~ required of etudente taking a c=oncen-
tratlon In weaving or appBed textile design •• Total credits '1 
Textnea-. T & C 2Q4, •••••••••••••••••••••••••••••••••••••••••••••••••••••• 4 
IDstorlc Textiles-T & C 456 ......................................... 3 
Additional courses required of awucmf.ll taking a concen-
tration In design ln wood, to precede A A 490K: 
Exploration and Fundamentals Frabricatlon of 
Wood.-I Ed 100 ••••••••••••••••••.•.••••••••••••••••••••••••••••••••••••• 3 
Electives ••.••.......•...•.......•.•..•..........•••.....••..••.•...••..••••.••. 39-49 
Major in Interior Design 
This nuijor is planned for art students who enter 
the professional field of interior design. In addition 
to the core cuniculum requirements, the following 
courses are to be completed: 
AppUed Art .................................................. Total aec:llta 74) 
Design-A A 104 .••••••••••..•••••••••••••.••••••••••••••••••••••••••••••• S Drawing-A A 150......................................................... 3 
Lettering-A A 170 •.••••.•.•....•••••.••••.•.•••••..•••.••••••.••••••••.• 3 
Color-A A 203.............................................................. 8 
Water Based Medla-A A 283....................................... 8 
Intermediate Drawlng~A A 260 ••...•.••••••.•...••••.•••.••••••. ~ 
Fundamentals of Interior DeBlgn-A A 261 .••...•.•••••••••• • 
Interior Sketch.lng-A A 2M......................................... 3 
History of Art-A A 801, 302, 803................................ 9 
History of Furniture-A A 381, 362 ••••••••••••• ••••••••••••••••• 6 
Interior Design-A A 364-, 366...................................... 6 
Apprentlceahlp-A A 466.............................................. 9 
Commerclal Interior Design-A A 467 ••.••.•.••...•.....••.... 3 
Professional Interior Design Procecturee-A A 468 .••... 3 
Select from A A 244, 247, 340, 345, 347 ••..•.•••...••..•••••• 6 
Select from A A 484; T & C 465 .................................... 8 
Technical Drawing for AppUed Art-E Gr 121 .•.•.•....•..••.•. 3 
Architecture •..••••••.•...•.•....••••..••.•..•••••....•.••••• Total ~ec:l1tl 8 
Residential Architecture-Arch 361 ............................. 3 
Special Problems In Architecture-Arch 490U .••.••••••••• 3 
F'a.m.Uy EnmoDmeDt •••••••••••••.. ~ •••••••••••••••••••• Total crecllte 6 
Llgh~g-F E 308 ..•••••••..•.•...••••••.•••...•..•...••••..••••.•••••••.• 3 
Kitchen l'lannlng-F E 412 . .....•. ......... •.•....•..... •.. . ...•••.•. 3 
TexWes-T & C 204........................................................... 4 
Electives .........•.............................................................•.•.. 29 
Major in Art Education 
This Iruijor is planned for students preparing for 
certification to teach art in grades kindergarten 
through twelve. 
Core Cmriculum Requirements 
Home Economla~ core ••••••••••••••••••••••••••••• Total credlta 16-18 
AppUed Art, Textiles and Clothing-A A 103............... 4 
Equipment and Housing-Select from FE 240, 
254, aos, sts, 412 •••.••.••.•••••••••.•••••••••••••••••••••••.••••••..•• a 
Famlly and the Chlld-Select from C D 129, 226, 
F E 186, 285 .............................................................. 8-4 
Management--Select from F E 341, 488....................... a 
Nutrltlon-F&N 107, 232 ••••••••••••••••••••••••••••••••••••••••••••• 8-4. 
Profesalonal RelaUon.a--H Ec 400 •••••••••••••••••••••••••••••••••• R 
Blololllcallldence. ....................................... 'l'otal creclltl 9 
Prfn.clplea of B1oi08)'-Blo1101 ••••••••••••••••••••••••••••••••••••• 3 
Select from Blol 1 02B or Zool 155 •••••••••••••••••••••••••••••••• 8 
Select from bacteriology, blology, botany, genetlca, 
Pby~Jo~~-;;~u;;;;&u;;;:·a;d······-··---········-.. -·. a 
lltati.U~ ...................................................... 'l'otal c:redlta 9 
Select from chemletry, palOS)', mathemaUcs, 
meteorology, pbyefCs, statUUca 
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&clal adenc:ea ............................................. 1"otal credits 15 
American Government-PolS 215 ................................ 3 
Developmental Psychology-Psych 230........................ 4 
Introduction to Sociology-Soc 134............................... 3 
Principles of Economlcs-Econ 241 or 242 ................... 3 
Select from anthropology, economics, political 
science, psychology, sociology ................................... 5 
Humanities ••••••••••••••••••••••••••••••••••••••••..•••.•.•• Total credits 21 
Western Clvlllzation-Hlst 201, 202 ............................. 6 
History of Art-A A 301, 302 ........................................ 6 
Select from foreign language, history, literature, 
music, phllosophy ....................................................... 9 
Written and spoken English. ........................ Total credits 14 
Language In Composition and Readlng-Eng1104, 105.............................................................................. 8 
FUndamentals of Speech-Sp 211 ................................. 3 
Select from Sp 207, 313................................................. 3 
Technical Drawing for Applied Art-E Gr 121.................. 3 
Applied Ar't •••••••••••••••••••••••••••••••••••••••••••••••••• Total aedits 48 
Design-A A 104 ........................................................... 3 
Drawing-A A 150 ......................................................... 3 
Lettering-A A 170 ............................................. .......... 3 
Color-A A 203.............................................................. 3 
Water Based Media-A A 233....................................... 3 
Structural Fabric Design-A A 243 .............................. 3 
Design in Metal and Enamel-A A 24 7 ......................... 3 
Intermediate Drawing-A A 250 .................................. 3 
History of Art, Modem Art-A A 303 ........................... 3 
Painting-A A 333 ......................................................... 3 
Ceramics-A A 340 ....................................................... 3 
Applied Textile Design-A A 34 7 ...................... ........... 3 
Life Drawing-A A 350 ................................................. 3 
Advertising Design-A A 370 ....................................... 3 
Advanced Painting-A A 433........................................ 3 
Special Problems In Art Education-A A 490M ............ 3 
Professional Education ................................ Total credits 39 
Foundations of American Education-Educ 204 ........... 3 
Methods of Teachlng-Educ 305A, 305B ...................... 4 
Principles of Secondary Education-Educ 426.............. 3 
Principles of Teaching in the Elementary School-
El Ed 344 .................................................................... 2 
Educational Psychology-Psych 333 ............................. 5 
Art Methods-A A 415, 416 .......................................... 6 
Supervised Teaching of Art-A A 417, 418 .................. 16 
Ubrary Instruction-Lib 160 ............................................. 1 
Physical education............................................................. 3 
Electives ....................................................................... 15-17 
Curriculum in Child 
Development 
Leading to the degree of Bachelor of Science. 
Total credits required-195. 
The student ~oring in child development may 
select one of two options: (1) nursery school-kinder-
garten education, or (2) community services for 
children. 
Nursery School/Kindergarten 
Education Option 
Rome Bec»nomlce core .................................. 1"otal c:redlta 18 Ap~ed Art, Textlles and Clothing-Select from A A 
1 150, 200, 384, T&C 121, 204, 326A-.. -····-.. ··-· 3 
Equipment and Housing-Select from F E 240 254 
318.. •••••••••.•••••.•••••.•••..••••••••.••.••••••••.•.•••••.•.••••••••••••. : ..•.• 3 
Famlly and the Child-Select from F E 285, 385 .......... 3 
Management-Select from FE 375, 415, 488 ............... 3 
Nutrition and the Family's Food-F&N 107 ................. 4 
Professional Relations-H Ec 400 ................................. R 
Chlld Development ••••••••••••••••••••••••.••••••••••• :.Total credits 58 
Principles of Child Development-C D 129 ................... 3 
Professional Experiences With Chlldren-C D 217.... ... 2 
Development In Infancy-C D 224 ................................ 4 
Development In Early Childhood-C D 225 .................. 4 
Development and Guidance in Later Chlldhood-
C D 226 ••••..•••••••••..•••••..•..•••...••••....•...•.........•.............. 4 
Literature for Children-C D 240.................................. 4 
Seminar and Field Trip-C D 318, CD 318L ................ 2 
Activities and Materials, Lab Partlcipation-C D 341, 
341L ........•......•......•.....•.......••.•...••..•........................... 5 
Introduction to Child Development Research-
C D 369 .••..••.••••.•.••••••.••.•••••••.•••••.•••••.••....................... 3 
Guidance of Children-C D 442.................... ................. 4 
Planning and Admlnlstration of Programs for 
Children-C D 443.... .• •.. .. . .••••... .••.•. .•••.. .•. . . ..... ... . .... .. . . 5 
Child, Famlly and Community Relations-C D 449 ...... 2 
Supervised Teaching, Nursery School;Kindergarten-
C D 417A.................................................................... 8 
Supervised Teaching In Child Centers-C D 417B ....... 8 
Biological sciences ....................................... Total credits 12 
Principles of Biology-Bioi 101 ..................................... 3 
Introduction to Human Physiology and Anatomy-
Zoo! 155 ··-·································································· 3 Select from biology, botany, genetics, zoology .••..•..•.... 6 
Physical sciences ···································~·····Total c:redlts 9 
Select from chemistry, earth sciences, mathematics, 
physics, statistics 
&clal sciences .•.•••••••••••••••••••••.••.••••..••••.•.••.. Total credits 21 
Principles of Economlcs-Econ 241 or 242 ................... 3 
Select from American History or American 
Government................................................................ 3 
Introduction to Anthropology-Anthro 111 .................. 3 
Introduction to Sociology-Soc 134............................... 4 
Developmental Psychology-Psych 230 ........................ 4 
Psychology option ....................................... ...... .. .... ...... 4 
Professional Education ................................ Total credits 17 
Educational Psychology-Psych 333 ............................. 5 
Foundation of American Education-Ed 204 ................ 3 
Methods of Teaching-Ed 305B .................................... 1 
Principles of Teaching in the Elementary School-
El Ed 344A ................................................................. 2 
Teaching in the Kindergarten-El Ed 44 7 .................... 3 
Music in Early Childhood Education-Music 364 ......... 3 
Humanities •••••••.••..•.•••••..••.•••••••••••••••..•....•..• Total aedits 15 
Select from foreign language, history, design center 
( 125, 126, 127), distributed studies 201-209, litera-
ture, music (omit performing arts). philosophy 
Written and spoken Engllsh. ........................ 1"otal credits 14 
Language in Composition and Readlng-Engl104, 105............................................................................ 8 
Fundamentals of Speech-Sp 211 ................................. 3 
Select from English, speech, journalism, telecom-
munlcative arts......................................................... 3 
Library Instructio~Llb 160............................................. 1 Alyslcal education............................................................. 3 
Electives ......................••.....•.•.....•....................•................. 29 
Community Services for Children Option 
Home Economics core .................................. Total credits 16 
Applied Art, Textiles and Clothing-Select from 
A A 103, 150, 200, 384, T&C 204, 121, 326A •••...... :. 3 
Equipment and Housing-Select from F E 240, 254, 318.............................................................................. 3 
Family and Child-Principles of Child Development-
C D 129 ........................................................................ 3 
Management-Select from FE 375, 415, 488 ............... 3 
Nutrition-Select from F&N 107, 232 ..•.•••.•.••.•••........... 3 
Professional Relations-H Ec 400 ••.•••••••••.•...•.•..•••........ R 
Chlld Development •••••••••••••••••••••••••••••••••••••• 1"ota.l credlta 53 
Professions! Experiences With Chlldren-C D 217 ....... 2 
Development in Infancy-C D 224 ................................ 4 
Development In Early Chlldhood-C D 225 .................. 4 
Development and Guidance 1n Later Chlldhood-
CD226 ••••••.••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••• 4 
Literature for Chlldren-C D 240.................................. 4 
Seminar and Fleld Trlp-C D 318, C D 318L................ 2 
Activities and Materlals-C D 341................................ 3 
Introduction to Child Development Research-
C D 369 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Guidance of Chlldren-C D 442..................................... 4 
Planning and Admlnlstration of Programs for Chll-
dren-C D 443 .....•••••••••••.•••.••..•.••.••.•••••••••.•••.•••••••••.••• 5 
Chlld, Family and Community Relations-C D 449...... 2 
Supervlsed Teacblng ln Chlld Centers-C D 417B ••..•.. 8 
Group Work Wlth Chlldren-C D 418 •••••••.••••••••.••••••.•••. 8 
Biological sciences ••••••••••••••••••••••••••••••••••••••• Total a-ecllta 8 
Principles of Bloloi)'-Blol 101 •••••••.••••••••••••••••••••••••••••• 3 
Introduction to Human Pbyslolog)' and Anatomy-
Zoo! 155 ...................................................................... 3 
Select from biology, botany, genetics, zoolog)' ..•••.•••.... 2 
Physical sdences ••••••••••••••••••••••••••••••••••••••••• 'I'otal aecllta 8 
Select from chemistry, earth sciences, mathematics, 
physics, statistics 
8c»c:laa sciences ···-········································ Total cr-ecllta 18 Principles of Economlcs-Econ 241 or 242 ••••.••••.••.•••••. 3 
Select from American History or American Government................................................................ 8 
Introduction to Anthropology-Anthro 111.................. 3 
Introduction to Soclolog)'-Soc 134 ••...••.••••. ·-········-····· 3 
Psychology opt;lon ·············-················-······ .. ····-···· .. •••• 4 Area of concentration .................................. Total c:recllta 30 
Select one: cultural emphases, exceptional cb1ld, 
recreation, creative expression, biological sci-
ences, and family patterns. Option is to be 
selected during the sophomore year with the 
aid of the adviser, and Wed with a committee 
for approval. Six to eight credits may be ad-
justed with consent of adviser. 
Humanities .................................................. Total aecllta 15 
Select from foreign languages, history, design center 
( 125, 126, 127), distributed studies 201-209, litera-
ture, music (omit performing arts), pbUosopby 
Written and spoken Engllsb ......................... Total a-ecllte 11 
Language ln Composition and Readlng-Engl 104, 
105 ······-················--················ .. ····················-····-···· 8 FUndamentals of Speech-Sp 211 ................................. 3 
Library Instruction-Lib 160............................................. 1 
Physical education............................................................. 3 
Electives ·········--······························································.35 
Curriculum in Family 
Environment 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
The department offers three options: family ser-
vices, consumer services and general home economics. 
All options focus on the family as and in environ-
ment. The subject matter areas within family environ-
ment include courses in consumer behavior, family, 
household equipment, housing and management. 
Core Curriculum Requirements 
Home Economlcs-Famlly EDvlronment 
oore .............. -···-······-·····---·······-···-··· Total e:recllt;e, 3().32, Art, Textiles and Clothing-Select from applied 
art or textiles and clotb.ln.g ........................................ a-4-
COLLEGE OF HOME ECONOMICS 109 
Equipment and Housing-Select from F E 2M, 308, 
318, 340, 341, 408A, 412, 446, 446 •••••• ~···················· 6 Famlly and Chlld-Select from C D 129, F E 270, 285, 385...................................................................... 6 
Management-Select from F B 375: 416, 488............... 6 
Nutrition-Select from F&N 107, 232 •••••••••••••••••••••••.•• 3-4 
Famllles and Their Envlronment-F E 185 ................... 3 
Introduction to FamUy Houslng-F E 240 ••••••.•.••••••.•••• 3 
ProfeaslCJilBl Relatlona-H Ec 400 ••••....••.•••••••.••••••••••••.. R 
Blole»glcal adenc:ea ....................................... Total a-ecllta 8 
Prlnclplea of Blology-Blol 101 .••.••.••••••••••••••..••••••••.••••• 3 
Select from blology, bacteriology, botany, zoology, genetlca..................................................................... 5 
Hlyelcal 8c:lencea, Statl.Uca, 
Matb.ematlca •••••••••••••••••••••••••••••••••••••••••••••••• Total c:redlte&-8 
Select from chemlstry, geology, mathematics, meteor-
ology, pbyalcs, etatlstlcs 
~ sciences ••••••••••••••••••••••••••••••••••••••••••••• Total a-ecllte 15 
Principles of Economlcs-Econ 241 or 242 ••.••.•••.•••.....• 3 
lnt:r"oductlon to Soc:lology-Soc: 134 •••.••••••••••••••••••••..••••• 3 
~:= = ~~~g:y;·~;;;;~~;;;·p~d~············· 3 
aclence, paycb.ology, soclology ................................... 6 
Bumanltlee .................................................. Total crecllta 16 
Select from history, literature, mualc, phUoeophy 
Written and :'f:bD Engllah.. ....................... Total c:redlta 11 
L~-~~ ..... ~.~~-~~::.~~-~-~-~:~ .. ~~: ...... 8 
Select from Sp 211, 207 .••••••••••••••••••••••••••••••••••••.••••••••••• 3 
Ubrary Instruction-Lib 160 ....................... Total credits 1 
l'llyslcal education .•••.•..•••••••••.••••••••••••••••••••• Total c:a-ec:llta 3 
Family Services Option 
This option provides preparation for students who 
desire employment with public and private family 
service agencies, youth organizations and home eco-
nomics extension. 
In addition to the core curriculum requirements, 
the following courses are to be completed: 
FamlJ,y Environment ............................... Total c:redlta 21-31 
Management ln the FamUy-F E 375 •••• ·-····················· 8 Famlly Servtcea-F E 386 ••••••••••••••••••••••••••••••••••••••••••••• 3 
RehabWtatlon Prlnctples and Services-F E 460 .•..•..••• 3 
Communication With Famllles-F E 4 70....................... 3 
Planning Change ln the Family EnvJronment-
FE 485 ........................................................................ 3 
Praet:lcum-F E 491 •••••••••••••••••••••••••••••••••••••••••••••••••••• 6-16 
Select 12 additional credits ln home economics. • 
Select 15 credits from the following areu, taking coursea 
from at least two of the areas: eociology and anthropology, 
~~~~~:.~~~~~~-~:~~~::~ .................... 46-49 
Consumer Services Option 
This option provides preparation for students who 
desire employment with governmental and private 
consumer service agencies and/or businesses related 
to management and consumer education, household 
equipment and housing. 
In addition to the core curriculum requirements, 
the following courses are to be completed. 
~ EnvlroDment ••••••••••••••••••••••••••••••••••• Total aecllta.l2 
Equipment In the Home-F E 264 ............ _ ........... - 8 
Famillea as Conaumers-F E 415.................................. 3 
Housing Alternatives for lndlvlc:luala and FamWe.-
FE~& ....................................................................... 3 
Comnnmlcatlona With FamWea-F E 470 ••••••••••••••••••••• 3 
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Select 21 addltional credlts ln home economics. • 
Select 21 credlts from the following areas, taking courses 
from at least three of the areas: Industrial admlnistration, 
consumer psychology, economics and sociology, journalism 
and mass communication, computer science, statistics, 
architecture and urban planning, education. • 
Electives ....................................................................... 56-59 
General Home Economics Option 
This option provides the student with an oppor-
tunity for a broad based education which draws from 
several areas of home economiq. This option is non-
professionally oriented. 
In addition to the core curriculum requirements, 
the following are to be completed: 
Home Economics 
Students w1ll select 24 credlts from at least three of the 
following departments of the College of Home Economics: 
Chlld Developnent, Famlly Environment, Food and Nutri-
tion, Home Economics Education, Institution Management, 
Physical Education for Women, Textiles and Clothing. • 
Humanities and Soclal Sciences 
Students wW select 21 credlts from the humanities or 
social sciences. • 
Electives ....................................................................... 56-59 
• Departmental office wW provide a current listing of sug-
gested courses to aid students In making selections. 
Curriculum in 
Food and Nutrition 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
The department offers four majors: community 
nutrition, dietetics, food science, and food and nutri-
tion and related science. 
Each of the programs provides for competencies 
in food and nutrition needed by volunteer workers 
for foreign programs. Electives may be applied toward 
meeting th~ requirements for certification for teaching. 
All Iruijors except food and nutrition and related 
science have the following courses in common. Stu-
dents with special areas of interest, such as chemistry 
may, in consultation with an adviser, use electiv~ 
credit to substitute longer sequences of courses for 
those listed. 
Core Curriculum Requirements 
BomAe Econmnlca core. ............................ Total credlta 18-19 
pplled Art, Textiles and Clothing-A A 103. .............. 4 
Famlly,1f2l-:.t2'M~ r~%~~.:~.~.~ .. ~.?.~: ........... 3-4 and the Chlld-Select from C D 129; F E 270, 
285 ···························-······························-······ .. ••••••••• 3 
Management-Quantity Food Production Manage-
ment-! Mgt 380......................................................... 4 
Nutrition-Nutrition and the Famlly's Food-F&N 
107 •·••···••··••••••••·•••·•••••••··•·••••••••·•·•••·•·•••····•·················· 4 Professional Relatlons-H Ec 400 ................................. R 
Food and Nutrition core ••••••••••••••••••••••••••••••. Total credits 18 
Food I, 11-F&N 214, 215.............................................. 8 
Family Meal Management-F&N 303 ........................... 4 
Nutrition and Dietetics-F&N 305 ................................ 4 
Seminar in Food and Nutrltion-F&N 404 .................... 2 
Biological sciences ••••••••••••••••••••••••••••••••••••••. Total credits 15 
Introductory Bacteriology-BAct 300 .••........................ 5 
Principles of Biology-Blol101 ..................................... 3 
Experimental Biology-Blol101A ................................ 2 
Elementary Human Physiology and Anatomy-
Zoo! 155, 156........ •••••••.••••••..•.•••••••••••••..•••. .. . ... ... .. . .. . .. 5 
Physical sciences ••••••••••••••••••••••••••••••••••••••••• Total cred.lts 22 
General Chemistry-Chem 141, 142, 141L, 142L........ 8 
Elementary Organic Chemlstry-Chem 231, 232B ...... 5 
Survey of Biochemlstry-B & B 301.. ............................ 3 
Laboratory ln Biochemistry-B & B 311 ...................... 2 
Elementary Physics-Phys 106..................................... 4 
&clal sciences ••••••••••••••••••••••••••••••••••••••••••••. Tota.l credits 16 
Principles of Economics-Econ 241, 242 ....................... 6 
American Government-PolS 215 ................................ 3 
Developmental Psychology-Psych 230 ........................ 4 
Introduction to Sociology-Soc 134............................... 3 
Hu.ma.nlttes ••••••••.••••••.••••••.••••.•••••••.•••..•••••.•.• Total credits 15 
IDstory ...••..•.••.••.••••......•.•...•..•..•.•....•..•.••....•.................. 6 
Select from phllosophy, literature, foreign languages, 
music., hlstoey ••• .••••... •••... .. .•.•.• .•. . .. . . . . .. .. . . . . . . . . . .. .. . . .. . . . . . 9 
Written and spoken English. ........................ Total Credits 11 
Language in Composition and Readlng-Engl104. 
105 .•••.••.••••••••••••••••••.•••••••••••••••••••.•..••...•.•..••.•.•.......•.... ~ 
Fundamentals of Speech-Sp 211 ................................. 3 
Library Instruction-Lib 160 .. : .......................................... 1 
Physical education............................................................. 3 
Major in Community Nutrition 
This major provides basic preparation for students 
who desire employment with nutrition services of 
social welfare agencies, public health departments', 
commercial organizations, or extension. 
In addition to the core curriculum requirements, 
the following courses are to be completed: 
Home Economics •••••••.••••.•••••••.•••••••••.•••••.••.. Total credits 21 
Famlly Finance-F E 488 .......................................... ... . 3 
Diet Therapy I, 11-F & N 431, 432 .............................. 6 
_Nutrition During Human Growth and Development-F & N 410.................................................................... 3 
Experimental Studies of Food-F & N 411. ...... : ............ 4 
Community Nutrltlon-F & N 413................................. 3 
Seminar ln Community Nutrltlon-F & N 414 .............. 2 
Biological sciences-Select from Gen 360, Zool 356, 
Gen 400 ••••••.•••••.••.•.••.••••••••••.•••••.•••••.•....•..•.......•........ 3-4 
Introduction to Statistics-Stat 104 .................................. 5 
Sc:»dal sciences ••••••••••••••••••••••••••••••••••••••••••••. Total credits 8 
Educational Psychology-Psych 333............................. 5 
Group Dynamics-Soc 264 ............................................ 3 
Publlcity and Public Relatlons-Jl 225 .............................. 3 
Electl vea .•••••••••••.•••••••.••••••••••••••••••••••••••••••......•.•........... 34-36 
Major in Dietetics 
This nuijor serves the interests of the student who 
wishes to be prepared to work in nutrition education, 
including the medical aspects of nutrition, and in 
food service. The program gives preparation for 
hosp.ital and other dietetic internship programs. 
Courses included meet the academic requirements of 
the American Dietetic Association for both general 
and therapeutic internships. Requirements for the 
specialized internship in community nutrition are 
met by the community nutrition ~or. 
In addition to the core curriculum requirements, 
the following courses are to be completed.: 
Home Eoonomlcs ••••••••••••••••••••••••••.•••••••••••••• Total aecllta 29 
Fleld Sbldy TO\lr-F & N 400A •••.••••••••••••••••••••••••••••••••. R 
Diet Therapy I, 11-F & N 431, 432 .............................. 6 
Nutrition During Human Growth and Development-
F&N410 ••••.•...••.......•••••••..••.•••••••••••••••••••••••.•••••••••••.. 3 
Experimental Studies of Food-F & N 411 .•••••....••..•.•... 4 
Methods of Teachlng Nutrltlon-F & N 418 .•................ 3 
Purchasing and Inventory Management-1 Mgt 484.... 4 
Organization and Management-I Mgt 487 •••.....•.•...•.•. 3 
Personn9l Management ln Institutions-I Mgt 488 ...... 3 
Supervised Hospital Experlence-F & N 430 ..•............ 3 
Biological sciences-Select from Gen 360, Zool 856, 
Gen 400 ..••••.•••.•••..•.•..•...••.••.••••.•.•..•.•.•..............•••...... 3-4 
Educational Psychology-Psych 333 ................................. 5 
Select from J1 225 or any eotuse ln written Engllsh •......•• 3 
Select from Stat 104, Com S 100, I E 109 ......•...•....•..•.... ~3-5 
Electives ·····································-································29-33 
Major in Food Science 
This ~or serves those who are interested in 
developing food products for the market in food 
promotion programs in industries, in experimental 
food kitchens, in food research laboratories, in writing 
food columns for papers and magazines, and in 
directing food programs on radio and television. This 
program also leads to careers in consumer services 
in business and industry. For emphasis in food 
marketing and advertising, it is recommended that 
additional courses be selected from economics, psy-
chology, and statistics. 
In addition to the core curriculum requirements, 
the following courses are to be completed.: 
Home Economics •••••••••••••••••••••••••••••••••.••••••• Total aecllts 26 
Famlly F1.nance.-F E 488 •..••.......•..•..•••.••.•••••••...•••.•••.•.. 3 
Fundamentals of Food Measurements-F & N 320....... 3 
Field Study TOllr-F & N 4008...................................... R 
Select from F & N 410, 413, 433 ......•.......•...•.......•........ 3 
Hls'tory of Food-F & N 420 .•.•.•.•..•.•....•.•..•••................. 3 
Principles of Food Sclence I, 11-F & N 421, 422 .......... 8 
Introduction to ·aesiarch ln Food Science-
F & N 423 .••.•...••.••.....••••••.•••....•.•.•.•...•..•.•••........••.....•. 3 
Dynamics of Famlly Food Economy-F & N 419 .......... 3 
Written and spoken Engllah ••••••••••••••••••••••••• 'I'otal credlte 9 
Speech elecU.ve ••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••• 8 
Publlclty and Publlc Relatlons-Jl 225 •.•...•••••••..••••••..•. 3 
Select from: Jl 325, Eng1414 ····················-·················· 3 Select from phyalcal and biological sclencee, economics, 
math.ematlcs, and statlstlca .........•.•••...••••. ~················· 6 
Electives ···············································-······················3.5-36 
Major in Food and Nutrition and 
Related Science 
This ~or is planned for students who are 
especially interested. in emphasizing physical and 
biological sciences in relation to food and nutrition. 
Graduates have positions in research laboratories in 
colleges and universities, medical laboratories, foun-
dations, and industry. They also have a background 
COLLEGE OF HOME ECONOMICS Ill 
for graduate study, which is basic to teaching in 
colleges and universities and for professional advance-
ment in the areas of food and nutrition. 
Home Eoonomlca .................................... Total crtKilte 89-4-1 
Select hm-A A lOS. 384 ••••••••.•...••••.••••.•••.•.•••••••••••.•• 3-4 
Foods I, 11-F & N 214, 215 .•.•••••••.••••••••••.••.•.••••••••••••••• 8 
Family Meal Management-F & N 303 ......................... 4 
Nutrition and Dletetlca-F & N 305.............................. 4 
Seminar ln Food and Nutrltlon-F & N 404 ••••••••••••••.••. 2 
Experimental Studies of Food-F & N 411.................... 4 
Introduction to Nutrition Research-F & N 415 ..•..•.•••. 3 
Select hm F& N 410,413,419,431, 433 ..•••.••.•.•••••.• 3-4 
Professional Relatlona--H Ec 400 ••••••••••.•••.•••..••..••.••.... R 
Select from coursesln home economics other than 
those In maJor area .•..•••••••••••••••••••••.•••••••••••••••••••••••••. 8 
Blolopcal adencea ....................................... 'l'oml crecllte ~ 
General BacterloloB)'-Bact 800 ................................... 6 
Prlnelplea of Blology-BlollO 1 ..................................... 8 
Experimental Blology-Blol 10 1A ................................ 2 
General Zoology-Zoo! 106 •••••••••••••••••••••...••...•.••••.••••••• 6 
Prlnclpes of PhyaloloB)'-Zool 455 ............................... 5 
PhyalcaJIIClence-e ••••••••••••••••••••••••••••••••••••••••• Total ~ecllta 5'1 
General Che~tstry-Cbem 141, 142, 141L, 142L ........ 8 
Quantltatlve Analysls-Chem 211................................ 5 
Organic Chemlstry-Chem 334, 385, 336..................... 9 
Laboratory ln Organic Chemtstry-Chem 337 .••••••.••••• 2 
Principles of Blochemlstry-B & B 404, 405 .••••.••.••••.... 6 
Anrc.~ .. ~~~~~ .. ~.~ .. ~~~~~~.~~.~.~.:.~.~~.: ....... 15 
General Pbyslcs-Pbys 1 [1, 112................................... 8 
Select from physical sciences. mathematics, 
statistics •....•.•••••....••.•.•.•...•• J....................................... 4 
Social Sdences and Humanities ••.••••••••••••••• Total crecllte 23 
F L 101 and 102 or 121 and 122 or 131 and 182 ..••••. 8 
History .•••••••••••••••••••.••.••.•.••.•.••••.••••••••••••••••••••••••••••••••••. 6 
American Government-PolS 215 ................................ 3 
Additional (other than foreign languages) ................... 6 
Written and spoken Englleh •.••••••••••••••••••••••• Total credits 11 
Language ln Composition and Readlng-Eng1104, 
105 .•.......•••••••• ,............................................................ 8 
F\lndamentala of Speecb-Sp 211 ................................. 8 
Library Instr'uctlon-Llb 100 •..••••.•••••••••••••.••.•••.•.•.•.•••.••..•• 1 
Phyalcal education ••.... ..... .•.....•... .... ••..••.••.••••. •.........•.••.••••• 3 
Electives •....................................••...••...•••...•................ 89-41 
Curriculum in Home 
Economics 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
Major in International Studies 
Students in this curriculum may develop a pro-
gram with emphasis in international service. This is 
designed to provide students with a background for 
participation in government or agency programs, as 
well as provide an opportunity to become oriented 
to national and international affain as part of the 
responsibility of citizenship in its broadest sense. For 
further information, see Index: lnttmational Studies. 
The curriculum requirements are: 
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Home Economics core. ............................ Total credits 40-45 
A A 103 or 384 .............................•............................... 3-4 
CD 129 and 225 or 226 ................................................ 6 
FE 240,415,488 and 340 or 385 ................................. 12 
I Mgt 287 or FE 375 .................................................... 2-3 
F& N 107 and 208 or 214, 215 .................................. 9-12 
T & C 122, 204 .............................................................. 8 
H Ec 400 ........................................................................ R 
In addition, select from one area 
of emphasis ............................................. Total credits 13-16 
A. Food and Nutrition: F & N 305, 410, 413, 414 and 
411 or 415 ........................................................... 15-16 
B. TextUes and Clothing: T & C 223, 464, 465, 528 .... 13 
C. Cblld and Famlly: CD 224, 225 or 226 and 341, 
341L; FE 470 or 485 .......................................... 13-14 
Biological sciences ....................................... Total credits 10 
Bioi 101, 102A ............................................................... 5 
Zool 155, 156 ................................................................. 5 
Physical sciences and mathematics ............ Total credits 21 
Chern 141, 141L, 142, 142L, 231.. ................................ 11 
Math 104 ....................................................................... 5 
Stat 101 ......................................................................... 5 
Written and spoken EngUsh ......................... Total credits 11 
Engl 104, 105 ................................................................ 8 
Sp 211 ........•............•.......................................•............•. 3 
Social sciences ........................................ Total credits 28-30 
Anthro 111 and 313, 321, 340, 400 or 425 ................... 6 
Econ 241 and 306, 411 or 380 ..................................... 6-7 
PolS 215 ......•............•.•......................................•........... 3 
Psych 230 ...................................................................... 3 
Soc 134, 415 and 304, 430, 410 or 411. ................... 10-11 
Study of a single geographic area ............... Total credits 6 
See Index, International Studies. Select from Africa, 
Middle East, Asia, Latin America, Russia or Western 
Europe. 
Foreign language-Mlnlmum of 2 years 
in one language ............................... Total credits 19-24 
University Studies 430 ................................ Total credits 3 
Physical education ....................................... Total credits 3 
IJbrary 160 .................................................. Total credits 1 
Electives (Including prerequisites not Usted 
above) ............................................. Total credits 25-40 
Curriculum in Home 
Economics Education 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
The curriculum is planned for those who wish to 
prepare for teaching a variety of home economics 
programs including career and vocational education 
in junior and senior high schools and in adult educa· 
tion. ~urther information appears under College of 
Educatlon. 
Home Economlca core •••.•.•.•••••••••••••••••••••••••• Total cred.lta 17 
Applled Art-Design, A A 103 ...................................... 4 
Equipment and Housing-Select from FE 254 318. 3 
'"""-
11
•• d th ChU ' .. .. it·~ an e d-Select from FE 285, 385 .......... 3 
N
anagement-Select from FE 375, I Mgt 287 ............. 3 
utritlon-Nutrltion and the Family's Food 
F & N 107 •••••••••.••.•••.•••.•••••.•••••••.•••••••••••••••• :................. 4 
H Professional Relatlons-H Ec 400 ................. : .............. R 
ome Economics •••••••••••••••••••••••••••••••..••• Total crecllta 52-63 
FUndamentals of Interior Deat ...... ~ A A 261 4 Prlnd 1 of Cblld D -eu- ................ .. Pea evelopment-C D 129 ................... 3 
Development and Guidance in Later Chlldhood-
C D 226 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•............ 4 
Select from FE 415 or 488 ............................................ 3 
Select from F E 489 or I Mgt 380 ................................. 3-4 
Princlpes of Food Preparation-F & N 208 .................. 5 
Family Meal Management-F& N 303 ............. - .......... 4 
Housing-Select from A A 262; Arch 361; FE 240, 308, 412...................................................................... 3 
Textiles-T & C 204 ............. ......................................... 4 
Select from T & C 122 or 222 ........................................ 4 
Clothing Selection-T & C 245 ...................................... 3 
Area of concentration .................................................... 12 
Option 1. Select home economics and supporting 
courses in one area of concentration: 
food and nutrition, institution manage-
ment, housing and equipment, human 
development and the family, home man-
agement and family economics, textiles 
and clothing. 
Option 2. Select home economics courses from two 
or more of the areas listed above. 
Professional education ................................. Total credits 35 
Foundations of American Education-Educ 204........... 3 
Methods ofTeaching-Educ 305A, 305B ...................... 4 
Principles of Secondary Education-Educ 426 .............. 3 
Methods of Teaching Home Economics-H Ed 406 ...... 4 
Supervised Teaching in Home Economics-H Ed 407 .. 9 
Planning and Evaluating Home Economics 
Programs-H Ed 410 .................................................. 4 
Supervised Experiences in Home Economics 
Education-H Ed 417 ................................................. 3 
Educational Psychology-Psych 333 ............................. 5 
Biological sciences ....................................... Total credits 8 
Principles of Biology-Biol101 ..................................... 3 
Ele!Jlentary Human Physiology-Zool 155 ................... 3 
Select from bacteriology, biochemistry and bio-
physics, biology, botany, genetics, zoology ................ 2 
Physical sciences ......................................... Total credits 16 
General Chemlstry-Chem 141, 142, 141L, 142L ........ 8 
Elementary Organic Chemistry-Chem 231, 232C ...... 4 
Elementary Physics-Phys 106 ..................................... 4 
Social sciences • •••.••.•.••••.••••..••.•.••.••••••••••..••. Total credits 15 
Principles of Economics-Econ 241 or 242 ................... 3 
Developmental Psychology-Psych 230........................ 4 
Introduction to Sociology-Soc 134 ............................... 3 
Select from anthropology, economics, political 
science, psychology, sociology .......................... ... ...... 5 
HumaniUes ..•.•••.••...•••••••••.•••••••.••.•••..•.••••.••.. Total credits 15 
Select from history, literature, foreign languages, 
music, phllosophy. . 
Written and spoken EngUsh. ........................ Total credits 14 
Language in Composition and Readlng-Engl104, 105.............................................................................. 8 
FUndamentals of Speech-Sp 211 ................................. 3 
Select from Engl204; Sp 305, 313, 317, 318 ................ 3 
Ubraey In&tr1lction-Lib 100 ••••••••••••••••••••••••••••••••••.•.•. .••... 1 
Hly'alcal educaUon ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Electives ••••••••••••••••••••••••••••••••••••••••••••••••• Total credits ID-21 
•Humanities must include 3 credits of American history, 
or soclalscience must include lbl S 215. 
Curriculum in Home 
Economics Journalism 
Administered by the dean of the College of Home 
Economics. 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
Home Economics core •••••••••••••••••••.•••••••••••••• Total credlta 18 
(Select courses in each area.) 
Home Economics concentraUon •••••••••••••••••• Total credlta 21 
(Select courses in one subject area.) 
Journallsm and Mass Communication. •••••••• Total credlta 38 
Introduction to Mass Communlcation-Jll01 .............. 2 
Basic Reporting, Writing, Editlng-Jl 201, 202, 
203 ............................................................................... 11 
Joumallsm 300-level courses .•..••.•••..•...•.••..••.••.•.•••••••••. 12 
JournaU.sm 400-level courses........................................ 9 
Home Economics Journalism semlnar--Jl 490N .......... 1 
• Professional Work Requlrement-Jl 490J ...•.•••...••..•.•••. 3 
General Education core ••••••••••••••••••••••••••••••• Total credits 68 
(Select courses ln each area.) 
Electives ..•.••••.••••••••.••••.•.•..••..•.••••.•...••..•••••.. Total credlta 60 
• Jl 490J professional work requirement involves three 
months full-time work, or equivalent, In professional mass 
communication. Students In home economics wltb a major 
In journalism have opportunities for practical experience 
through work on campus pubUcations, Including Outlook, 
pubUshed by home economics students. Many students 
also lay foundations for active careers by contributing to 
magazines and newspapers and by partlclpatlng In pr~ 
ductlons for the University stations WOI-AM, FM and TV. 
Curriculum in Institution 
Management 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
The three majors within the institution manage· 
ment curriculum-college food and housing admin-
istration, hotel and restaurant management, and 
school food service-meet the academic requiremebts 
for membership in the American Dietetic Association 
and qualify the student for an internship approved 
by the Association. Graduates of this curriculum are 
also eligible for membership in national associations 
representing the hotel, restaurant, and school food-
service industries. 
By careful planning of program and use of 
electives, a student rruijoring in school food service 
may meet the certification requirements for teaching 
home economics in high school. 
Core Curriculum Requirements 
Home Economics core. ............................ Total credits 1 '1-18 
Applled Art, Textlles and Clothing-Select from 
A A 103, 384 •••.••........•.•..••.••..••••.•.••..•••...••••••.......•...• 3-4 
~~~~~.~-~~~~=~~:~~-~ .. ~~: ....... 4 
Family and the Child-Select from C D 129; F E 2'10, 
285. 385 ••..•••••••..•• -..................................................... 3 
COLLEGE OF HOME ECONOMICS 113 
Management-Introduction to Institution Manago-
N~;f~! ~;~J~~·;;;rih;·~;;·F;;d, .. i·&·N···... 3 1 07.............................................................................. 4 
Professional Relatlons-H Ec 4.qo ................................. R 
Institution Management core ...................... Total credlta 44 
Meat for Institution Food Service-An S 3'11 •••••••••••••••• 3 
Foods I-F & N 214 •.••••.••.•.••.•••••••••••••••.•••••.•••••••••••••..... 4 
Foods 11-F & N 215 ••.•••••••••••.••••••••••••••••••••••••••••••••••••••• 4 
Principles of Accounting 1-1 Ad 384 ............................ 4 
Quantity Food Production Management-! Mgt 380 .•.• 4 Stu.dy Tour-1 Mgt 400.................................................. 1 
Semln.ar-1 M.gt 404 •..•••••.••••.••••.••••••••••••••••••••••••••••••.•..• 2 
Purchasing and Inventory Management-I Mgt 484.... 4 
Institution Management Experience-I Mgt 486A. 
486B ••••••.•••••••••••••••••••••••.•••.••••••.••••••••.••.••••••..•••••••.•.••• 6 
Organization and Management-! Mgt 487 •••••••••••••••••• 3 
Personnel Management In lnstltutions-I Mgt 488 ...... 3 
Addltlonallnstltutlon management .............................. 3 
TexUles-T & C 204 •••••••••••••••••••••••••••••••••••••••••••••••••••••• 4 
Blologlcal sdence:s ••••••••••••••••••••••••••••••••••••••• Total crec:llta 15 
Introductory Bacteriology-Bact 300 ........................... 5 
Prlnclples of Blology-BlollOl ..................................... 3 
Experimental Blology-Blol lOlA •.•..•..•.•••••..•.....•.••••... 2 
Introduction to Human Physiology and Anatomy-
Zoo1155, 156.............................................................. 6 
Physical sciences •••••••••••••••••••••••••••••••••••• Total c:recllta 12-13 
General Chemlstry-Chem 141, 142, 141L. 142L ••..•... 8 
Elementary Organic Chemletry-Chem 231; 232B or 
232C. ••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••.••••••• 4-5 
&»d.aladencea ••••••••••••.••••••••••••••••••••••••• :.Total c:redlta 1~16 
Principles of Economics-Econ 241, 242 .......... ~ ........... 6 
American Government-PolS 215 ................................ 3 
General Psychology-Psych 101 ................................... 3 
Introduction to Sociology-Soc 134 .............................. 3-4 
Humanities ••••.••••••.•••••••••.•.....••••••.•••••.••••••••• Total aecllta lli 
Select from history, philosophy, Uterature, foreign 
languages, muslc 
Written and spoken EngUah. •••••••••••••••••••••••• Total credit& 11 
Language In Composition and Readlng-Eng1104, 105.............................................................................. 8 
F\lndamentala of Speech-Sp 211 ................................. 3 Library Instruction-Lib 160............................................. 1 
Physical education............................................................. 3 
Major in College Food and 
Housing Administration 
In addition to the core curriculum requirements, 
the following courses are to be completed: 
Hou~~~.~ .. ~~-~~~~~~=.~-~.~~~ .. 3 
House Admlnlstratlon-1 "Mgt 489..................................... 3 
Conce.ntrllUODL ............................................ Total c:rec:llta 14 
Survey of Blochemlstry-B & B 301, and. •••••••••••••.••••••• 3 
Methods of Teacblng-Educ 305A, and ........................ 3 
Nutrition and Dletetlca-F & N 305, and •••••••••••••••.•••••• 4 
Experimental Studies of Food-F & N 41 L................... 4 
or 
Labor Economics and Labor Relatlons-Econ 305....... 5 
Business Law 1-I Ad 366 a.ncl...................................... 8 
Hotel and Restaurant Accounting-I Mgt 450 and....... 3 
Lef~ a:~~~.~-~~~~~.~~~~~=~=- 3 
Select from Educ 204, 306A; Psych 230, 333; Soc 264, 
380, 450 ••..••.•.••••••.••••••.••••••••.•••••••••••••..••••••••••••••••••••• 9 
Electives •..••...•..•........••••....•...•.••••••••••••.••••••••.••••.•••••••••• 30-33 
Major in Hotel and Restaurant 
Management 
In addition to the core cuniculum requirements, 
the following coutses are to be completed: 
114 COLLEGES AND CURRICULA 
Hotel and Restaurant Accounttng-1 Mgt 450 ...•••.•.••..•.•.. 3 
Legal Aspects of Hotel and Restaurant Management-
! Mgt 480.................................................................... 3 
House Admlnlstratton-1 Mgt 489 .................................... ~ 3 
Business Law I-I Ad 385 ..•.......•..............•...•..••.....•......•.. 8 
Archltectural Technolo~s l-Arch 341 ........................... 3 
Elementary Physice-P s 106 (4 cr.); or General 
Phyalce-Phy'a 111 4 cr.) •••••••••••••••••••••••••••••••••••••••••• 4 
Labor: Select from Econ 305, 445; I E 423, 424, 425 ...... 6 
F1nance: Select from Econ 405; I Ad 350, 385, 425; 
Sta.t 127 ••.••.•.•.•••.••••.•.••••••••••.••••••.••.••••.••.••••.•••••••••.••••• 6 
Sales and Publlc Relations: Select from Engl 302; I Ad 
340; Psych. 250; J1 225, 325 ••••••••••••••••••.•.•.••.•.•••••••••• 2-3 
Electives ••.••••.••••••..••••••••..•••...•••.•••••••••••.•.••••..••.•••.•.•.•••. 26-29 
Major in School Food Service 
In addition to the core curriculum requirements, 
the following courses are to be completed: 
Survey of Blochemlstry-B & B 301 .................................. 3 
Methods of Teachlng-Educ 305A, 305B .......................... 4 
Nutrition and Dletetics-F & N 305 .................................. 4 
Experimental Studies of Food-F & N 411........................ 4 
Education: Select from Educ 204, 426; Psych 230. 333 .... 9 
Food ana Nutrition: Select from F & N 410, 413, 414, · 418, 481...................................................................... 6 
Electives ••.••...••....•.•..............•••..•.••••.•.•••••.•....•.........•.... 29-32 
Curriculum in Physical 
Education for Women 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
See College of Scimcts and Humanities for group 
requirements leading to a degree through the College 
of Sciences and Humanities. 
The curriculum in physical education for women 
prepares the student to teach physical education 
and/or dance in the elementary and secondary schools 
or for professional work in a wide variety of related 
areas. An area of concentration in dance is avail-
able to students who have m~ors in other depart-
ments or colleges. 
Every student · nuijoring in physical education is 
required to have at least 70 aedits in courses num-
bered 300 or higher prior to receiving the bachelor's 
degree. Not more than 65 aedits in physical educa-
tion professional courses may apply toward the 195 
credits required for graduation. 
I. Core Curriculum Requirements .. 22 credits 
All maJora ln llb..vsical education and/ or dance must 
complete the lolfowlng: 
PerspectiVes d Physlcal Education-PEW 190............. 3 
Blomechanlca of Human Movement-PEW 359 ............ 4 
~~~gy ofof Exerclse-PEW 480................................. 4 
Hlatory
p es Motor Performance-PEW 370 ................. 4 
and Philosophy of Physlcal Education-
PEW 440 (For dance optioDt substitute PEW 380) .... 3 
Soclo-Psychological Effectors of Movement-
PEW 360 ••••••••••••.••••••••••••••••.••••••••••••••.•••••••••••••.•••••••••• 4 
IT. Certification Programs 
Students who wish to prepare for teaching physical 
education aJ;J.d/or dance in the elementary and secon-
dary schools must complete the following require-
ments: 
A. General Education ................ Total credits 17 
( •Requtred of dance optJ.on o~) 
Blological sciences .................................. 'l'otal credits 10-21 
~~~= :!O:J%a:~~';;;;d'j\~;t;,;y.:...... 3 Zool 155, 156.............................................................. 5 
Anatomy of Human MovQlent-Zool 327 .................... 3 
Nutrition and the Family's Food-F & N 107 ............... 4 
Physical sciences and mathematics ••••••••• 'l'otal credits 9-21 
Soc:lal sciences .......................................... Total credlts 9-21 
General Psychology-Psych 101 ••••••••••••.•.... _............... 3 
Introduction to Soclology-Soc 134 ............................... 3 
*Group Dynamics--Soc 264 ••••••••••••••••••••••.•.••••.•..•........... 3 
All students must complete one threEH:redlt course 
ln American hlstory or government........................... 3 
BumaDI.tles ............................................... Total credits 9-21 
Developmental Psychology-Psych 230........................ 4 
•Introduction to Music LlstenlDg-Muslc 102 ................. 3 
•Su.rvf!IY of Art-A A 384 •••••••••••••••••••••••••••••••••••••..•..••••••. 3 
•The Performing Arts-Sp 106 ••••••••••..•.••.•.••.................. 3 
Communicative arts ..•....•....•....••••••...••... Total credits 11-21 
Language ln Composition and Readlng-Eng1104, 106.............................................................................. 8 
FUndamentals ot Speecb-Bp 211 ................................. 3 
•Beginning Actlng-Sp 251 ............................................. 3 
Health eclucatlon ••••••••••••••••••••••••••••••••••••••••• Total credits: 1 
Emergency Health Care-Hyg 105............................... 1 
Library Instruction-Lib 160 ....................... Total credits 1 
B. Professional Education ............ Total credits 31 
Educational Psychology-Psych 333............................. 5 
Foundations of American Educatlon-Educ 204........... 3 
Methods of Teacblng-Educ 305A, 3058 ...................... 4 
Principles of Secondary Educatton-Educ 426.............. 3 
8'fe=~TSclt~i:'~.~~:~~~.~ .............. 16 
(Students desiring to receive kindergarten through twelfth 
grade certlflcatlon may satlsfy 8 credlts of PEW 417 re-
quirement by substituting Supervised Teaching ln Physical 
Education ln Elementary Schools, PEW 418 ... 8 credlts.) 
C. Physical Education ..................... 31-42 credits 
The requirements of one of the following pro-
grams must be completed: 
1. 8econdary CerUflcatlon. ............................ Total credlts31 
Curriculum Development ln Physical Education K-12--
PEW 259..................................................................... 4 
Evaluation In PhyslCBJ Education-PEW 452 .................... 3 
Rhythmic Form and Analysts-PEW 385 ~......................... 3 
Teacblng Physical Education-PEW 375........................... 4 
Physical education methods-Select from: PEW 376A. 
376B, 379, 270, 271 ····························-····················· 2 Physical educaUon actlvltles ....................... Total credits 15 
Select from: 
Team spmt actlvltles ••••••••••••••••••••••.•••.•••..•................. ·· 2 
Indlvidual-d.ual acUvltles ••••.•••••••••••••.•••••••.•••.•.............. 2 
Gymn.asUc actlvl'tles .•••••.••.•••••••••••••..•••..•.....•............. ... 1 
Aqua 'tic actl~Ues •••••••••••••••••••••••••••••••••••••••••••••••...•••• ·•· · 1 
Modem dance actlviUes •••••••••••••••••••••••••••••.•..•....•......... 1 
PEW actlvlty electlves ( 4 of the 6 credits must be at 
or above the Intermediate level)................................ 8 
2. Dane~ Opt;lon..~···••oo••••oo••••••••oooooooooo••• .Total credit•~~ 
Blysical education professional courses .......................... . 
Curriculum Development ln Fb;yslcal Education 4 K-12.-. mw 269 •••••••••••••••••••••••• ·-································ 
Rhythmic Form and Analyst&-PEW 385 •.•...•.•...••••••.••. 3 
Evaluation In Physical EducaUon- PEW 452 •..•...•.....•. 3 
Phyalcal education methods •••••••••••••••••••••••• 1'otal credlta 2-6 
Select from: PEW 376A, 379, 204, S75, 270, 271 
Phyalcal education actlvltles ....................... Total credlts 4 
Select from: 
Team spOI't actlvltles .••..••••....•••.•••...•..•••............•....••..• 1-2 
Individual-dual activities ......••.•....•......•....................... 1-2 
Gymnastic actlvltles ..•...•••...•.••.•••.•••..•.•••..............•...•.. 1-2 
Aquatic activities ......................................................... 1-2 
Dance eclucatlon ••••••••••••••••••••••••••••••••••••• 1'otal crecllta 16-21 
Folk Dance- I'E:W 117 ••••••••••••••••••••••••••• .• •. •••••••••••••••••••. 1 
Squa.re Dance-- PEW 118 •..•.......•..•...••......••••.....•.......•.. 1 
Fundamentals of Educational Modem Dance-
PEW" 165...................................................................... 1 
Composition, Technlques, Advanced Modem Dance, 
and Concert Dance-PEW 220, 222, 223, 224 ..••....... 4 
Principles of Teaching Modem Dance-PEW 3768....... 2 
Advanced Studies ln Dance-PEW 382 •.....•..•......•....... 4-9 
Creative Teaching of Dance-PEW" 386 ........................ 3 
All Dance-Option students must participate for a mlnlmum 
of 1 year with one of the PEW" performing dance groups. 
3. Elementary School Certlftcatlon ............... Total credlta 11 
In addition to the requirements of the Physical 
Education Programs leading to secondary school 
certification, students desiring to receive kindergarten 
through twelfth grade certification in physical educa-
tion must complete the following courses: 
Dev~ob2~t·~-~~~~~-~-~~~.~~~~-~~: ............. 4 
Physical Education In the Elementary Schools-
PEW 260 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 5 
Principles of Teaching ln the Elementary Schoole-El Ed M4A................................................................. 2 
Supervised Teachlna ln Ph)rs1cal Education In the Ele-
men~ Schools-'"l»EW 418 (8 credits). Satisfies 8 cred-
its of the PEW 417, requirement. 
PEW 3768 Must be selected as the methods option. 
m. Nonteaching Programs 
This major is planned for students who are 
interested in an interdisciplinary approach to the 
study of human movement. Students with a non-
teaching major in physical education have oppor-
tunities for careers associated with recreational 
agencies, media, institutions, industries, and research 
laboratories in universities or colleges. This rruijor 
permits the student to plan a program suited to 
individual interest. 
A. General education ................ Total credits 58 
Biological acle:DceL ...................................... 1'otal uecllta f 
Introduction to Human Physiology and Anatomy-
Zoo! 155, 156 ••..•.•....•.••.•....•....•........•......•.•.•.•..••••...•... 5 
Anatomy of Human Movement-Zool 327 .................... 3 
Phyalcal Bdences, mathematics, statlstlcs ...•..•......•...•...... 8 
Soc::lal aclences •••....••.•....•.......••••...••...•..••••....•••..•...••..•••...•• 15 
General Psychology-Psych 101 ....•••..•.•.•.••.••••••••••..•.... 3 
Introduction to Soclology-Soc 134............................... 3 
BIIDlBDitlea •••••••••••••••••••••••••••••••••••••••••••••••••• 1'otal credl te 16 
CommunlcaUve art.a •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 11 
Library lnstru.ctlon--Llb 100 •.••••••••...••....•••.••.••••••.•....•.•.•.. 1 
B. One of the foDowiug optiom: 
1. Nonteadllng Program In Phyalcal Education 
Phyalcal educatlOD professJonaJ course• ••••• Total credlta 8 
Mea, of SJ)edallzatlm::a .................................. Total credlta 30 
Area and program must be approved by Department 
~ Pbyalcal Education for Women 
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2. Nonteac:btng Program In Dance and Related Arta 
D~ oouraee ••••••••••••••••••••••••••••••••••••••••• Total c:recllta 23-31 
Area of specialization In related arts .......... 1'otal crecllts 30 
Area and program must be approved by Department 
of Physical Education for Women 
Dance Concentration Area 
An area of concentration In dance is avallable to stu-
dents who have majors In other departments or colleges. 
Curriculum in Textiles 
and Clothing 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
The department offen majors in textiles and 
clothing, and textiles and clothing and related science. 
Options within each major permit the student to 
plan a program suited to individual interest. 
Courses required of all textiles and clothing 
majors: 
Core Curriculum Requirements 
Home Economics core. •••••••••••••••••••••••••••• Total credits 16-18 
Applled Art, Textiles and Clothing-A A 103............... 4 
Equipment and Housing-Select from: A A 261; 
F 1!: 240, 2M, 308, 318, 408 •.•••.••.•....•••••....•...•••...•...• 3-4 
Famny and the Chlld-Select from: C D129; FE 185, 270, 285, 386.............................................................. 3 
Management-Select from: FE 375, 415, 488; 
I Mgt 287 ......•••..••..•..•...•.•.••..••.•••..•••••••••.•••••••...•••.••.••• 3 
Nutrition-Select from: F & N 107, 232 .•.......•............. 3-4 
JJrofesslonal Relatlon&-H Ec .400 •••••••••••••••••••••••••••••••••• R 
Textiles and dothlng core ...................... Total crecllta 13-14 
Textiles-T & C 204 ••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 4 
Pattern Making and Clothing Constructlon-
T&C222 .•..••.........•....•••..•.•••.....•.••...•...••.•.••.••.•••••..••. 4 
Sophomore Semlnar-T & C 210 ................................... 1 
Clothlng Selectlon-T & C 245 •••••••••••••••••••••••••••••••••••••• 3 
Senior Sbldy Tour-T & C 480 ••••••••••••••••••••••.•.••••••.•.•. ~ 1 
Senior Semlnar-T & C 410........................................... 1 
Blok»glc:al sd.ence ••••••••••••••••••••••••••••••••••••••••• Total uedlte 8 
Introduction to Human Physiology and Anatomy-Zoo) 155...................................................................... 3 
Principles of Blology-Blol101 ..................................... 3 
Hlyslcal K!encea and mathematics ............ 1'otal credits 15 
General Chemlstry-Chem 141, 1.42, 141L, 142L ....•••• 8 
Elementary Organic Cheml8try-Chem 231, 232C •••••• 4 Ma.themat:lca.................................................................. 3 
&dal sd.euce ............................................... Total credlte 15 
Prlnc1plee ~ Economlca-Econ 241, 242....................... 6 General PS)'ch.oloi)'-Psych 101................................... 3 
Ini:ztoc:luctlon. to Soc:lology-8oc 134-............................... 3 
116 COLLEGES AND CURRICULA 
Select from anthropology, economics, political 
science, psychology, sociology.................................... 3 
Humanities ••••••••••••...•••••••••••.••••.•••••.•••.••••...• Total c:red..lts 15 
Study of Western CivWzation-Hlst 201, 202 .•.....•....... 6 
Additional credits.......................................................... 9 
Written and spoken Engllsh. .•••..•••••••••••••••••. Total cred..lts 11 
Language ln Composition and Reading-Engl104, 1 05.............................................................................. 8 
Fundamentals of Speech-Sp 211 ...•............................. 3 
Library Instruction-Lib 160............................................. 1 
Physical education............................................................. 3 
Major in Textiles and Clothing 
This ll'U\ior may lead to careers in merchandising, 
fashion promotion, commercial or costume designing, 
or educational positions with industry. 
In addition to the core curriculum requirements, 
the following courses are to be completed: 
Drawing- A A 150 ..•......... ....••......................................... .. 3 
Fashion Illustration-A A 278 •.......................................... 3 
Select Engl302 or Sp 312 .................................................. 3 
Select I Ad 340 or Econ 466 ....•.....••....•...........•....... .......•.. 3 
Select J1 225 or 325 ... . ... . . . ..•. ... .. .. . . . . ..•.. .. . .. •. .. .. . . . .. . . • . .. . .. .. .. 3 
~syc;ology of Sales and Advertising-Psych 250• ........... 3 
pp ed Textiles-T & C 304 ............................................. 4 
Costume Design-T & C 345 ............................................. 4 
Sociological and Psychological Aspects of Clothing and 
Textiles I-T & C 465 ................................................. 3 
Design Option 
Fashion Illustration-A A 279 ................ ....... .. ............. 3 
~jtory of Art-A A 30 1, 302, 203................................ 9 
e ect from A A 347, 243, 244 ...................................... 3 
Draping-T & C 223 ................................................... . 4 ~~lect T & C 336A, 336B or T & C 429 ..................... ::. 4 
H storlc Textiles-T & C 455 ......................... ........... .... 3 
I story of Costume-T & C 454 .................................... 3 
Select from I Ad 365, 384; T & C 375. ......................... 3-4 
Electlves ................................................. " ................ 36-40 
Merchandising Option 
Fundamentals of Interior Design-A A 261 • ................ 4 
Textiles and Clothing Merchandlslng-T & C 375 ........ 3 
~dvanced Textiles-T & C 404 ......... ............•............... 3 
F elect T & C 455 or T & C 454 ..................................... 3 
~im~y Clothing Consumption-T & C 464 ................... 3 
Sel
n pfrles of Accounting- I Ad 384............................... 4 
ect om I Ad 365, 443, 488, 444; Com S 441A' 
El Econ 305; Soc 380 ............................................... ~ ..... 8-9 
ectlves ................................................................... 44-48 
• May be used to satisfy options. 
Major in Textiles and Clothing and 
Related Science 
This major prepares the student for graduate 
study or for research. The two options make it 
possible to emphasize either the physical or the 
social sciences. 
In addition to the core curriculum requirements 
the following courses are to be completed: ' 
W
Precalculus Mathematics-Math 109• .............................. 5 
F ritlng 't Reports and Technical Papers-Engl 414......... 3 
~e~ anguage• ............................................................ 12 
n ples c:1 Statistics-Stat 10 1... •• .•. • . . • .. •..••.. ....... .... ... . . .. 5 
Physical Sclence Option 
Applled Textlles-T & C 304 ......................................... 4 
Advanced Textlles-T & C 404 ..................................... 3 
Historic Textiles-T & C 455 ........................................ 3 
Equipment for Care of Modern Textlles-F E 408A, 
408B • ••••••.••••••••••••••••••.•••••••••••••••••••••••••••••••••.•••••..••.... 4 
Quantitative AnaJysis-Chem 211. ............................... 5 
Organic Chemlstry-Chem 334, 335•• ......................... 6 
General Physlcs-Phys 111....... .. ....... ...... .. ... ...• .. .. . . . . . . . . 4 
Analytic Geometry and Calculus-Math 120, 121. ....... 10 
Nine or more credits ln a single subject matter area... 9 
Bact 300, 330; Com S 201, 202, 361; Stat 401, 
402,481, 482; Bot 107,404 and Speech Problems 
Electives ···············••u•••·············································42-45 
SoclalSclence Option 
History of Costume-T & C 454 .................................... 3 
Famlly Clothing Consumption-T & C 464 ................... 3 
Sociological and Psychological Aspects of Clothing 
and Textlles I-T & C 465 .......................................... 3 
Historic Textiles-T & C 455 .... .•....... ........................... 3 
Options: Select from one ............................................... 15 
EconOJnlcs ............................................ Total credits 15 
Econ 301; FE 488 ................................................... 9 
Math 120, 121; Stat 380, 401, 402, 403, 421, 447, 
448; Com S 201, 202, 301, 361 ............................... 6 
Sociology .............................................. Total credits 15 
Soc 201, 330, 485; FE 485, 385 ............................. 9 
s(JI(: ao 2, 454 .•• •. ... . ••. . .. • . ....•......••. ••... .. . . . •• .. .• . . . .... .. . . . . s 
Anthropology ........................................ Total credits 15 
Anthro 111, 218, 220, 424 ...................................... 9 
Anthro 428, 429, 430; Hist 399 .............................. 6 
Psychology ........................................... Total credits 15 
Psych 202, 206, 230 •. . .• . . .. . .• .. .... .. . ...... .. .. . •.. . . . .. . .... . . . 9 
Psych 301, 302, 440 ................................................ 6 
Select from above Ust and other courses in 
economics, sociology, anthropology, and 
psychology• ........................................................ 18-20 
Electives .•.•..•.••..•......................................•.....••............ 38-43 
• May be used to satisfy options ln Core. 
••May be used to meet requirements in T & C Core. 
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College of ScienCes 
and Ht1maniti.es 
The College of Sciences and Humanities offers 
opportunities for study in many fields of the mathe-
matical, physical, biological, and social sciences; in 
methods and systems of communication; in the arts 
and humanities; and in health studies and physical 
education. The degree requirements are sufficiently 
flexible to permit planning individual programs of 
study suited to many different interests, abilities, and 
goals. The college has two curricula: a curriculum in 
sciences and humanities leading to the Bachelor of 
Arts and the Bachelor of Science degrees; and a cur-
riculum in music leading to the Bachelor of Music. 
Every student is required to earn at least 70 credits 
in courses numbered 300 or higher prior to receiving 
the bachelor's degree. 
Curriculum in 
Sciences and Humanities 
For the degrees Bachelor of Arts and Bachelor 
of Science the student must earn a total of at least 
192 credits distributed as follows: 
1. At least 70 credits in general education. 
2. At least 35, but not more than 70, credits applied 
to the rruijor, including any courses numbered 
100 and above in the ~or department or dis-
cipline. 
3. At least 40 credits freely elected by the student. 
If the student elects a minor or a second rruijor, 
the minimum number of credits of free electives 
shall be reduced as required to satisfy the mini-
mum number of credits required for graduation. 
4. An optional minor of at least 20 credits, including 
any courses numbered 100 and above in the minor 
department or discipline. 
5. A cumulative grade average of at least 2.00 in 
all college credits earned at Iowa State University 
is required for graduation. Transfer students see 
Index, Bachelor's Degree Requirements. 
General Education 
A student must earn at least 70 credits in the 
areas of learning specified below. The minima speci-
fied are identical for the Bachelor of Arts and Bach-
elor of Science degrees. 
1. ARTS AND HUMA}jiTIES: architecture•, applled 
art•, design center•, dlsttlbuted (area) studies, foreign 
language ( clvWzation, hlstory, Uterature, Ungulstica), hla-
torv, English (literature ahd llngutsttcs), music. physlcal 
education for women (dane$), phllosophy, speech {theatre) 
.•.•.••••••••••••••••••••••••••••••••••••••• ~ •••.••••••••••••• mlnlmum ~ed!ta: 15 
2. COMMUNICATION$: Engllsh (composition and 
rhetoric), forelgn languag~ (composition and rhetoric), 
joumallsm and mass communication, Ubrary, speech (ex-
clusive of theatre) •.••.•..... ~··· ..........••..... mlnlmum credits: 16 
3. MATHEMATICAL NATURAL SCIENCES: bac-
teriology, blocbemlstry and lopbys1cs, biology, botany and 
plant pathology, cell blolog)r, chemistry, computer science, 
genetics, geology, mathematlcs, metallurgy, meteorology, 
physics, statistics, zoology IJ,nd entomology ......................... . 
· mlnlmum credits: 20 
4. SOCIAL SCIENCES: ranthropology, economics, geog-
raphy, industrial admlnlstjratlon, physical education for 
men (leisure services), political science, psychology, 
sociology ............................................... mlnlmum credits: 15 
6. HEALTH STUDIES AND PHYSICAL EDUCATION: 
health studies, physical e4ucation for men (exclusive of 
leisure services), physical education for women (exclusive 
of dance)·····························-············· mlnlmum c:zaedlts: none 
MINIMUM TOTAL CREDITS: 70 
• Refer to the Office of the Dean, College of Sciences and 
Humanities, for llst of apptoved courses. 
The Major 
A student must earn from 35 to 70 credits in 
the major. No credits in ~he major department or discipline 
may bt includtd in any gentral tducation group. The ~or 
shall be chosen from ~e following list, which also 
indicates the degree off4red in the respective ~ors. 
Departments may requife more than 35 credits in the 
major and specify other requirements not stated as 
college requirements. (See Index for page references 
to individual departmeQtal and program statements.) 
Anthropology, B.A., B~S.; bacteriology, B.S.; blocbem-
lstry, B.S.; biology, B.S.i biophysics, B.S.; botany, B.S.; 
chemistry, B.S.; comput;r science, B.S.; earth science, 
B.A., B.S. 
Economics, B.A, B.S.;;Engllsb, B.A, B.S.; French, B.A.; 
geology, B. A, B.S.; German, B. A; hlatory, B. A , B. 8. ; 
Industrial administration, B.S.; lntematlonal studies, B.A, 
B.S.; journalism and mass communlcatlons, B. A., B. 8.. 
Mathematics, B.S.; metallurgy, B.S.; meteorology, B.A., 
B.S.; muslc, B.A.; naval. science, B.S.; phlloaophy, B.A.; 
physical education for men, B.S.; physical education for 
women, B.S.; physics, B.S.; political science, B.A.; psy-
chology, B.S. 
Russian, B.A.; aoclotogy, B.A., B.S.; Spanish. B.A.; 
speech, B.A., B.S.; statistics, B.S.; zoology, B.S. 
Students may elect a second IIU\ior from the list 
above, or from a rruijor field offered for the bachelor's 
degree in another cqllege of the University. Both 
rruijor departments must then approve the degree 
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program. If the two majors lead to different degrees, 
the student may elect either the B.A. or B.S. degree. 
Separate degrees may be earned in any combination 
of two majors. See Index, Bachelor's Degree Requirements. 
A special program in international studies is avail-
able as a second major to students whose fm;t major 
is in anthropology, economics, a foreign language, 
history, journalism and mass communication, phil-
osophy, political science, or sociology. Students with 
other major programs may be admitted to the inter-
national studies major by the chairman of the inter-
national studies committee. Students who are 
interested in international studies should consider 
the requirements as early as possible in their under-
graduate careers, inasmuch as additional credits of 
specific types are required beyond the normal nudor. 
For a complete description of this program see Index, 
Inlernalional Studies Program. 
The Minor (optional) 
If elected , the minor must consist of at least 20 
credits, including 100-level courses in the department 
or the discipline of the minor. Credits in the minor 
department or discipline may not be included in any general 
education group. The minor may be chosen from the 
list of majors given above, or from Air Force aero-
space studies, genetics, linguistics (for information, 
see the Dean, College of Sciences and Humanities), 
military science, telecommunicative arts, theatre, or 
from majors offered in other colleges. A minor may 
include courses from two or more closely related 
areas if they form a strong and coherent program 
directed toward a defmite educational objective. 
English Proficiency 
An English minimum proficiency requirement is 
established by the Department of English. This re-
quirement shall be met by satisfactory (no grade 
below C) completion of one of the following options: 
1. Engl1sh 104 and 105, or the equivalent. 
2. English 131 and 132, or the equivalent. 
3. A tes~out examination for credit to be administered by 
the Department of Engllsh wlth the department controlllng 
the test procedure and determining those students whO 
are ellglble to take the examination. 
Speech Proficiency 
A speech minimum proficiency requirement is 
established by the Department of Speech. This re-
quirement shall be met by satisfactory completion of 
one of the following options: 
1. Speech 211, or 322, or 323, or the equivalent of any 
one of these courses. 
2. A t~ut examfoatlon for credit to be administered by 
the Department of Speech with the department controlllng 
the test procedure and determlnlng those students who are 
ellglble to take the examination. 
Library Proficiency 
A library minimum proficiency requirement is 
established by the library staff. This requirement 
shall be met by satisfactory completion of one of the 
following options: 
1. Library 160, or the equivalent. 
2. A tes~ut examination for credit to be admlnlstered by 
the Ubrary staff who will control the testing procedure and 
will determine those students who are eligible to take the 
examination. 
Foreign Language 
The College of Sciences and Humanities has no 
uniform foreign language requirement. Any require-
ments are determined by the respective departments 
and by program committees. 
Physical Education 
The College of Sciences and Humanities has no 
uniform requirement in physical education. Require-
ments are determined by the respective departments 
and program committees. 
The Distributed Studies Program 
This program offers the possibility of pursuing 
somewhat broader studies than the usual major pro-
gram. (For a discussion of requirements and career 
opportunities in this program, see Indtx, Distributtd 
Studies.) 
Planning the Program of Study 
There is no fixed quarterly schedule of courses 
required of students in the College of Sciences and 
Humanities. Each student plans a schedule of courses 
for each term with guidance from a faculty adviser. 
Schedules of courses may vary widely in accordance 
with a student's major area, special interests, and 
educational goals. 
During the fm;t year, students should meet pro-
ficiency requirements in English and in library. Also. 
they should make substantial progress toward meeting 
the general education requirement, a large part of 
which should be completed by the end of the second 
Year. The third and fourth years should emphasize 
completion of the major and minor (optional} and 
should give the student opportunity to take electives. 
A student is expected to declare a major by the 
fm;t term of the junior year. Early declaration of a 
nudor is usually advantageous for a student in that 
it permits timely specific planning of the program of 
study. In the event of an unrealistic choice of major, 
a change is easily accomplished; however, it may 
delay the completion of graduation requirements. 
A formal degree program listing all courses 
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taken and those to be taken in fulfillment of the 
degree requirements must be submitted not later 
than four terms before .graduation. This program 
must be approved by the department chairman or 
head of the student's DU\ior department(s) and by 
the dean of the College of Sciences and Humanities. 
Curriculum in Music 
This curriculum leads to the degree Bachelor of 
Music and is an alternative to the curriculum in 
sciences and humanities with a nuijor in music. At 
least 192 credits, in accordance with the requir~ 
ments specified below, must be earned for graduation. 
Credits 
General F.duCiltlon fteclalremeuta •••••••••••••••••••••••••••••••• 71-'lli 
(Students choosing the music education option wlll meet 
the general education requirements of the College of 
Education.) 
Engllsh 104, 105 ....•••..•••••..•.......••.....••...•..•••••••••.•••••..••.••••. 8 
Speecb211 •••••••.••.••..•.••••.•••••..••..•...••••••.•..•...••.••••.••••••.••..••• 3 Additional Eng] Ish or speech............................................. 8 
Physlcs 198; mathematical, physical, and btologlcal 
sciences •••..•...•...•••••••.•••••....•..•.••...••...•..••••.•..••.•.••..••..••.. 1 6 
Soclalsclenee (anthropolOgy, economics, political 
science, p&y"cb.ology, soc:lology" )..................................... 6 
History 201, 202, 203 (Western Clvillzation) .................... 9 
Foreign language ( 12 credits or 3 quarters ln one 
language) .......•.•........••..•.•....•........••.....•.....••..•.•..••...•• 9-12 
Muslc 355, 356, 357 (Hlstory of Music) ............................ 9 
Electlves (nonmuslc ~ses) .•......•.......•...•.•.••.....•........• &-13 Library-............................................................................... 1 
Credits 
Music cor:e ..................................................................... 'll-78 
Muslc 104, 201,202, 203, 304, 305,306, 361 ................... 29 
Music 119, 219, 319, 419 •• , •••••••••••••••••••••••••••••••••••••••••••••••• 18 
Two of the followtilg: Music 371, 373, 375, 376, 377, 
380, 382, 490D ••••••••••••••••••••••••••••••••.•••••.•••••••••••••••••••••• 4-6 
Three 3-credlt courses ln Music 4908. 490C..................... 9 
Ensembles (participation 18 ~ected each quarter 
except during sblden.t te.acblng) ••••••••••••••••••••••••••••••••••• 11 
Credits 
Music maJor-Select one of the following optlona ......... 49-5'1 
A. History" and llterablre •••••••••••••••••••••••••••••••••••••••••••••••••• 49 
Mualc 380, 382, 490D (American Mualc)..................... 8 
Additional forelgn.lau.guage •••• ,.. •••••••••••••••••••••••••••••••• 9-12 
Electlvea ••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 32 
B. Mualc eclucauon. •••••••••••••••••••••••••••••••••.•••••••••••••••••••• 49-57 
c. 
D. 
E. 
F. 
G. 
K 
Profeaslonal education requirements: Educ 204. 
3058; Paycll 33.3 •••••••••••••••••••••••••••••••••••••••••••••••••••••• 9 
~cation options: 
L Vocal, '1-12. (a) Ecluc 306A, 428; D St 41 '7K; 
Mualc 310, 382A, 388, 468A; (b) addlttonal 
applied mualc 6 credlta; electives 8 credlta. •••••••••••• 40 
2. Vocal;K.-Hl: (a) Same aa (a) above; (b) C D 226; 
E1 Ed 344; D St 41'1L; 6 credits addltlonal appUed 
mu.alc •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 46 
3. Instrumental, K .. 12: (a) Educ 306A, 426; D St 
417K, 417L; CD 228; E1 Ed 344; (b) Mualc 119 
(minor a!!&~ed), 3828, 368. 486B. 487, 468, 489, 
and 4 cr In 387, 388, or 389 ••••••••••••••••••••••••••••• 48 
Organ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 49 
Mualc 1198, 2198 •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 8 
Mtlalc 319C, 419C •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 6 
Mualc 378. 382. 480, 490F (Materlala and Methode 
~~~~!~4~~mae:.~~~~ ......... 13 
Electlvea ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 24 
Plan.o ............................................................................. 49 
Mualc 1198.2198.3198, 4198 ................................... 18 
Mualc 480, 490F (Master C1aaa ln Accompanying 
and SJght Reading), 490F (Pedagogy and 
Phlloaopby of Teaching). 490E (Keyboard 
Llterablre) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 16 
Electlvea ••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••• 15 
String ID.atr11menta ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 49 
Mualc 119D, 2190, 319D. 4190 ••••••••••••••••••••••••••••••••••• 18 
Mu.alc 181, 821B, 480................................................... 9 
Electlvea ......................................................................... 22 
Tbeoey-eompoattlon ••••••••••.•.••••••••••.•••••••••••••••••••••••••••• 49 
Applled mualc. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 12 
Mualc 382A. 3828, 480, 4908 (CaWgrapby, Theory), 
490C.,.,, ••••••••••••••••••••••••• :••.••.,•••••,.!..••·····················~·······l9 
Electlvea ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 18 
Volce ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 49 
Muslc 1198, 2198. 319A. 419A •• - ............................... 12 
Mualc 310. 321A. 480, 490E (Vocal Literature) ......... 20 
Additional foreign language.; •••••••••••••••••••••••••••••••••••• 9-12 
Electlves .•••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••• &-8 
Wind or ~salon ln8trum.e11t •••••••••••••••••••••••••••••••••••• 49 
Mtlalc 119,219,319, 419 ••••••••••••••••••••••••••••••••••••••••••••• 18 
Mu.slc 367, 368. 369, 467, 468, or 489 ......................... 4 
Mualc 480, 490F (Pedagogy ln major area. Literature 
In major area) •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lO Ensemble...................................................................... 1 
Electlvea ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 16 
Total for curriculum: 192-209 credits 
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The College of 
Veterinary Medicine 
The Iowa State University College of Veterinary 
Medicine includes the departments of Anatomy, 
Microbiology and Preventive Medicine, Clinical Sci-
ences, Pathology, and Physiology and Pharmacology. 
The Veterinary Medical Research Institute, the Bio-
medical Engineering Program, and the Veterinary 
Medical Diagnostic Laboratory give the student 
additional opportunities to observe research and diag-
nostic procedures in veterinary medicine. 
A minimum of two years of prescribed prepro-
fessional college work, with a creditable academic 
average, is required for admission to the professional 
curriculum in veterinary medicine. Students who wish 
to receive both the degrees Doctor of Veterinary 
Medicine and Bachelor of Science take at least three 
years work in the curricula in agriculture or sciences 
and humanities. Such a program must have the 
approval of either the dean of Agriculture or Sciences 
and Humanities, and the dean of Veterinary Medi-
cine. The professional curriculum extends over a 
period of four years and leads to the degree Doctor 
of Veterinary Medicine. 
To be awarded the degree Doctor of Veterinary 
Medicine, candidates must be 21 years of age and of 
good moral and professional character, have passed 
all courses in the veterinary curriculum, have at 
least two quality points per credit in all courses taken 
in the professional curriculum, and be approved by 
all departments of the college. 
Opportunities for graduates of the College of 
Veterinary Medicine will be found in practice, edu-
cational institutions and industry, in intonational 
agencies, federal, state, and local governments, in 
the armed forces, departments of public health, 
comparative medicine, laboratory animal medicine 
and other related fields of professional activity. 
Admission Requirements 
Applicants for admission to the College of Veter-
inary Medicine must present a total of not less than 
90 quarter credits (60 semester credits) from a region-
ally accredited college or university. Credits desig-
nated below are required and except fOr electives 
must have been graded on the traditional four-letter 
marking system with ''A'' as the highest mark and 
"D" as the lowest passing mark. Credits graded 
.. p " .. Satisfa " .. ass, ctory, Test-out" or in a similar 
manner are not acceptable. 
Engllah-8 qr. cr. or 6 sem. cr. (Engt 104, 105) 
Speech-3 qr. cr. or 2 sem. cr. (Sp 211) 
Chemistry-21 qr. cr. or 14 sem. cr. (Chern 141 141L 
142, 142L, 211, 334, 335, 337) ' ' 
Mathematlcs-5 qr. cr. or 3 sem. cr. (Math 104 or 109 or 
Stat 104) 
Physics-12 qr. cr. or 8 sem. cr. (Phys 111, 112, 113) 
Biological Sclences-12 qr. cr. or 8 sem. cr. 
Blology-5 qr. cr. (Bioi 101, lOlA) 
Zoology-5 qr. cr. (Zool106) 
Genetlcs-3 qr. cr. 
Animal Sclence-5 qr. cr. or 3 sem. cr. (An S 114) 
American Government-a Qr. cr. or 2 sem. cr. (Pol S 215) 
Electlves-20 qr. cr. or 14 sem. cr. (Excluding credits 
earned in physical education.) 
Instruction in the use of the Rbrary is prerequisite to 
admission. 
Preveterinary students at Iowa State University 
enroll in either the College of Sciences and Human-
ities or in the College of Agriculture. Those enrolled 
in Sciences and Humanities are advised by the 
faculty in the College of Veterinary Medicine, and 
those enrolled in Agriculture are advised by the 
faculty in the College of Agriculture. A preveterinary 
student at Iowa State University may elect a 3-year 
preveterinary program which when combined with 
the veterinary curriculum will lead to the degree 
Bachelor of Science in the College of Agriculture or 
in the College of Sciences and Humanities. 
All preveterinary students must have completed 
at least 45 quarter (30 semester) credits prior to 
filing an application for admission to the College of 
Veterinary Medicine. Completed applications with 
supporting transcripts must be delivered to the 
Director of Admissions (Room 9, Beardshear Hall) 
prior to January 15 of the year in which the appli-
cant seeks admission. Transcripts of all high school 
and college credits must accompany the application. 
All preveterinary requirements must be fulfilled by 
the time of filing or scheduled for completion by 
June 15 of the year in which. the applicant seeks 
admission. A list of courses in progress at the time 
of filing or scheduled for completion by June 15 
should accompany the application and transcripts. 
Preprofessional college .credits must average at least 
2.25 on a four-letter marking system. The preceding 
scholastic requirements are minimum and do not 
assure admission even though these requirements 
have been fulfilled. 
Because of limited facilities, admission to the 
College of Veterinary Medicine is on a competitive 
and selective basis. A preadmission conference with 
members of the veterinary faculty or other persons 
designated by the dean is required. High school 
records, scholastic performance in preprofessional 
courses, aptitude, character, and personality are 
given special consideration in the selection of candi-
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dates. The College of Veterinary Medicine does not 
discriminate on the basis of sex, race, color or creed 
in the admission of individuals to its training pro-
grams. Other qualifications being equal, residents 
of the state of Iowa are given preference. Admission 
to the College of Veterinary Medicine is granted 
annually at the beginning of the fall quarter only. 
Curriculum in 
\reterUnary ~edicUne 
Leading to the degree Doctor of Veterinary 
Medicine. 
First Year 
Fall Credits 
Microscopic Anatomy-VAn 301 ........................................ 6 
Gross Anatomy-V An 311 •...••••••••••••••••••......•••.•••..••••••••••••• 7 
Physlologlcal Chemistry-B & B 304 ................................... 3 
Professional Orientation-V M 300 ..................................... R 
16 
Winter Credits 
Microscopic Anatomy-VAn 302 ........................................ 5 
Gross Ana"tomy-V An 312 ...••.••••••••••••••....••...•••••.•••••..•..•..•• 6 
Physlologlcal Chemistry-B & B 305 ................................... 3 
Comparative Mammalian Physlology-V Phy 349 .............. 5 
Physiological Chemistry Laboratory-B & B 314 ............... 1 
20 
Spring Credits 
Mlcroscoplc Anatomy-V An 303 ........................................ 4 
Gross Anatomy-V An 313 •.•.....••.....•••••••••••••••..•.....•.......•••. 5 
Physiological Chemistry Laboratory-B & B 315 ............... 2 
Comparative Mammalian Physlology-V Phy 350 .............. 6 
17 
Second Year 
Fall Credit& 
General Bacteriology and lmmunology-VMPRM 381 ....... 6 
General Path.ology-V Pa 371 ....•......•.••.•.•..•••••..•..•.••..•....... 6 
Pharmaoology-V Phy 367 •••••••••••••••••••••••••••••••••••••••••••••••••• 4 
Comparative MammalJan Physiology-V Phy 351 .............. 6 
21 
Winter Credit& 
Pathogenic Bacterlology-VMPRM 382 ............................... 6 
Veterinary Parasltology-V Pa 376 ..................................... 4 
Pb.ar'macology-V Ph.y 868 ••••.••..•••......•....•.••••••••••...••••••.••••• 4 
Systemic Patllology-V Pa 372 •..•.••...•..••••••••.•.•••••••.•••••••••••• 6 
20 
SprlDg Credit& 
Ra.dlolo83'-V C S 391 ••••••••••••••••..•••••••••••••.••••••••••••..•••••••••••• 2 
Vlrolo83' and Principles of Epldemlolo83'-VMPRM 383 ...... 6 
V e'teriD.a.ry Paraaltolog:)'-V Pa 377 ••••••••••••••••••••••••••••••••••••• 5 
Pharma.oolog)'-v Phy 369 •••••••••••••••••••••••••••••••••••••••••••••••••• 3 
General Su.rgery-V C 8 397 •••••••••••••••••••••••••••••••••••••••••.••••• 4 
Third Year 
Fall Credit& 
Infectious Diseases-Vl.IPRM 431 •••••••••.••••••••••••••••••••••••••••• 3 
Disturbances of Reproduction-V C S 450 .......................... 4 
Cllnlcal Medicine I-V C S 44-4 •••••••••••••••••••••••••••••••••••••••••••• & 
Speclal Surgery 1-V C S 441 •••••.•••.•..•••.••...•••••..•.••••••••••••••• 4 
P\J.bllc Health 1-VMPRM 4M ••••••••••••••••••••..•••••••••••••••••••••••• 3 
Ra.dlology La.boratory-V C S 448. ••.•••.•••...••••.•••••••••••••••••••• 1 
Winter 
21 
Credlta 
Infectlous Dlseasea--VMPRM 482 ••••••••••••••••••••••••••••••••••••••• 3 
Cllnlcal Medlcln8 11-V C 8 446 •.•.•••••••••.•.•••••••••••••••...••••••••• 8 
Speclal Pathology-V Pa 422 ••••••••••••••••••••••••••••••••••••••••••••••• 8 
Speclal Surgery 11-V C S 442 ••..•...•..••.•.••.••..•..••••••.•••••.•••••• 5 
Animal Reproductlon Laboratory-V C S 447 ..................... 1 
-21 
Spring Credlta 
Infectious Diseases-VM.PRM 433 ••••••••••••••••••••••••••••••••••••••• 3 
Cllnlcal Medicine III-V C S 446 ••••••••••.•••••••••••••••••••••••••••••• 4 
Special Pathology-V Pa 428 •••••••.•••••.•••••••.••••••••••••••••••••••••• 3 
Veterinary Toxicology and Poisonous Plante-V Pa 426 .... 5 
P\J.bllc Health 11-VMPRM 435 •••••••••••••••••••••••••••••••••••••••••••• 3 
Latoca::; ~ ::£'1..~.~~~ .. ~~~: ............... 3 
-21 
Fourth Year 
A minimum of 45 credits must be earned ae follows: 
Credlta 
1. Requlr"ed. ......................................................................... 33 
Ra.dlology-v c s 460 ••••••••••••••••••••••••••.••••••••.••••••••••••••••• ! 
A.nlmal ReprOOuctlon-V C S 461 .................................. .2 
Small Animal Med.lclne-V C S 462 ••••...•.••..•.....•......••••••• 4 
Small Animal Surgery-V C S 463 ................................. A 
Equine Medicine and Surgery-V C S 464 ...................... 4 
Veterinary Fleld Servlcee-V C S 465 ............................. 4 
lnterpretlv'e Path.ology-V Pa 455 .................................. 3 
~~ Ml;cb~~f.~.~~~~.~~~=~~.~~:·: 
Animal Nutrition-An S 480 •••••••••••••••••••••••••••••••••••••••••••8 
ProfeBBlonal Orientation and Jurlaprudence-V M 498 .. 3 
2. Options •.•••.••••••••••••••••.••••••••••••••••••••••••••••••••••.•••••••••••••••••• & 
One or more courses may be chosen from among 
V C S 460, 461, 462, 463, 464, 465, V Pa 455, 
and Vl.IPRM 486. 
3. Electlvea .................•.•.•••.......•.•..••...•••.....•••.•••.....•••••••.••••• 8 
\r eterinary Medical Societies 
All veterinary students are expected to become 
active members of the Iowa State Student Chapter 
of the American Veterinary Medical Association. 
The monthly meetings ci the Chapter serve to pro-
mote the professional and social development ci the 
memben. Students of veterinary medicine may also 
qualify for membenhip in the national honor societies 
of Phi Zeta, Phi Kappa Phi, Alpha Zeta, and 
Gamma Sigma Delta. Graduate students may qualify 
for membership in Sigma Xi. 
Readmission 
Any student who voluntarily withdraws from the 
College of Veterinary Medicine or who is dropped 
for cause, forfeits his standing and must make written 
application for reinstatement to this College SO or 
more days prior to the opening ci the quarter in 
which the student desires readmission. 
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The Graduate College 
The Graduate College at Iowa State University 
is responsible for the quality of graduate education, 
for administering students' graduate programs by 
means of individual advisory committees, and for 
promoting research support from various govern-
mental, industrial, and private agencies. Members 
of the graduate faculty serve their most important 
function supervising individual programs of study 
especially designed for the graduate student's needs. 
The graduate. faculty consists of the president, 
the dean of the Graduate College, the vice presi-
dent for academic affairs, deans of the six colleges, 
the dean of Library Services, the dean of admissions 
and records, heads of departments offering graduate 
work, and members of the faculty who are elected 
to membership in recognition of accomplishments 
in their respective disciplines. 
Graduate study was offered almost as soon .as 
the University was founded, and the first graduate 
degree was conferred in 1877. Experimentation and 
research also started early, first in agriculture and 
shortly thereafter in home economics, engineering, 
science, and veterinary medicine. In 1913, a distinct 
graduate faculty was organized and an executive 
graduate committee appointed. In 1915, the graduate 
faculty held its first meeting and in 1916 it granted 
the flrst degree Doctor of Philosophy. 
Graduate education is vital to the quality of 
university teaching. The creative efforts of graduate 
faculty members and graduate student result in 
knowledge necessary to help society solve problems 
in educational, scientific, technological, and socio-
economic areas. The graduate college encourages 
educational exchange and contact with undergraduate 
areas of the University to promote improved teaching 
on both the undergraduate and graduate level. A 
part of this exchange is accomplished by books and 
technical articles which are made possible by graduate 
research. 
The degrees Master of Arts, Malter of Science 
and Doctor of Philosophy are research oriented, 
although in certain fields the degree Master of Arts 
and the degree Master of Science are also available 
without thesis. For those persons interested in ad-
vanced study directed more particularly toward meet-
ing vocational or professional objectives, the degrees 
Master of Architecture, Master of Education, Master 
of Engineering, and Master of Landscape Architecture 
are offered. 
Graduate Appointments 
Graduate assistantships, industrial fellowships, ana 
certain special research grants have been established 
at Iowa State U nivenity for the encouragement 
cl graduate work and the promotion of research. 
Such appointments and research opporturutles are 
available through the various departments of in-
struction, the Agriculture and Home Economics 
Experiment Station, the Engineering Research In-
stitute, the Home Economics 'Research Institute, 
the Sciences and Humanities Research Institute, the 
Statistical Laboratory, the Computation Center, the 
Institute for Atomic Research, the Veterinary Medi-
cal Research Institute, and the Office of the Vice 
President for Research. 
Graduate assistantships permit the holder to enroll 
for two-thirds of a full schedule, or 11 credits per 
quarter. Recipients of these assistantships are exempt 
from payment of other fees except for $120 per 
quarter. A graduate assistant is expected to give 
half-time service to the teaching or research prqjects 
of his department. These appointments are open to 
students who have graduated from approved colleges 
in the highest quartile of their respective classes 
and who present the requisite undergraduate or 
graduate preparation. Students registered on a re-
stricted or nondegree basis and those placed on 
academic probation are not eligible for assistantship 
appointment. Further information may be obtained 
by writing to the department head concerned or to 
the dean of the Graduate College. 
Fellowships and traineeships supported by the 
National Science Foundation, the Public Health 
Service, the United States Office of Education, and 
other agencies of the federal government are offered. 
Applicants for these awards must present evidence 
of superior scholarship. Further information may be 
secured by writing to the dean of the Graduate 
College. _ 
The satfsfactory completion of one appointment, 
plus satisfactory academic performance, will ordinarily 
make a student eligible for reappointment. 
Post Doctoral Study 
Opportunities are provided for postdoctoral study 
through the extensive research programs of the U ni-
versity. Inquiries should be directed to the appro-
priate institute or to the dean of the Graduate 
College. 
Graduate Study by Members of the Staff 
Any full-time member of the research, instructional, 
or extension staffs d. the rank d. instructOI", associate, 
or junior scientist, subject to the approval of the 
head of his department 01" section, may carry not 
more than 5 credits d. graduate work per quarter, 
provided such docs not interfere with his other 
duties. This privilege may be extended to members 
of the research, instructional, or extension staffs 
of the rank of agsistant professor upon approval 
of the college dean concerned and the dean of the 
Graduate College. 
Staff members holding the rank of professor or 
associate professor cannot become candidates for de-
grees from this institution. 
Admission 
A prospective student is invited to correspond 
with the head of the department in which he or 
she wishes to study for information concerning grad-
uate study in that academic discipline. 
Application blanks are available from the Office 
of Admissions, 9 Beardshear Hall. These blanks, 
together with official transcripts and statement of 
quartile rank, should be forwarded to the Office 
of Admissions at least one month prior to the opening 
of the quarter when the student wishes to ma-
triculate. An application fee of $10 is charged each 
applicant formally applying for admission to the 
Graduate College. 
Full Admission. An applicant who is a graduate 
of an institution in the United States whose re-
quirements for the bachelor's degree are substantially 
equivalent to those at Iowa State University, and 
who ranks in the upper one-half of his class, may 
be admitted to the Graduate College, if recommended 
by the department head and approved by the dean 
of the Graduate College. Admission does not con-
stitute acceptance as a candidate for a degree. 
Full admission to the Graduate College may not 
be granted to a graduate of an institution in the 
United States which is not accredited by a recognized 
regional association. 
Restricted Admission. An applicant who is a grad-
uate of an accredited university in the United States, 
but who does not rank in the upper one-half of 
his class, may be granted restricted admission if 
such consideration seems justified. This will require 
the recommendation by the department head and 
approval by the graduate dean. 
Transfer from restricted admission to full admission 
requires recommendation of the major professor and 
approval by the graduate dean. 
Nondtgree admission. An applicant who is a grad-
uate of an accredited university in the United States 
may be granted nondegree admission when the stu-
dent wishes: (1) to transfer graduate credit earned 
at Iowa State University to other institutions; (2) 
to enroll occasionally in off-campus graduate courses; 
or (3) to take graduate courses without pursuing 
an advanced degree. 
Transfer from non degree admission to full admission 
requires the submission of complete academic record~ 
and recommendation by the department head and 
the approval of the graduate clean. 
For those students admitted to the Graduate 
College for nondegree study, no more than 12 hours 
of graduate credit earned under the nondegree option 
may be applied if the student later chooses to under-
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take a degree option. The student's advisory com-
mittee will recommend which courses, if any, taken 
on a nondegree basis may be included in the 
program of study. 
Medical Examination. Upon entering Iowa State 
University, each graduate student is required to 
have a physical examination which must include 
a tuberculin test and/ or chest x-ray taken within 
the past year. Students accepted for admission will 
be sent forms to be completed by a personal phy-
sician who should return them promptly to the 
U Diversity Hospital. Registration will not be permitted 
until this requirement has been met. 
Graduate Record Examination. No uniform ex.amination 
is currently required of all applicants for admission. 
English Requirement. At the time of admission, the 
student's department indicates his status with regard 
to a qualifying examination in English. Students 
who fall into the following categories are routinely 
excused from examination: (1) Any student who has 
received his bachelor's degree no more than two 
years prior to his entrance into Iowa State, and 
either has completed an undergraduate English com-
position sequence with no grade lower than C, or 
has passed during his undergraduate career an English 
examination which tests the ability to communicate 
in writing (similar to the ISU English Proficiency 
Examination), (2) Any student who has written a 
master's thesis in the English language which has 
been accepted by an accredited college or univenity. 
Individual departments may establish more stringent 
requirements and will also decide the necessity of 
an English examination where the student's tran-
script does not indicate grade level in English, as 
in the case of P or S grades. 
Students required to take an English qualifying 
examination must do so before completing 11 credit 
hours of graduate work at Iowa State Univenity. 
In the event that a graduate student fails the exam-
ination, he must take appropriate remedial action 
including the writing of at least one practice paper 
at the Writing Clinic for which the Writing Clinic 
staff will provide a critique. Ordinarily, two addi· 
tional trials are allowed, but each must be pre-
ceded by remedial action. Trials beyond three will 
be permitted only upon petition by the department 
head or chairman and approval of the graduate 
dean. 
Foreign Students 
Except by special petition to the graduate college, 
supported by substantial evidence, graduates or rec-
ognized universities located outside the United States 
may be granted restricted admission only. 
Foreign studenu are required to carry adequate 
health and accident insurance while in residence. 
Graduate studenu whose native language is not 
English take a special examination administered by 
the Department of English in lieu of the standard 
qualifying examination. 
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Foreign students registered on a restricted or 
nondegree admission basis and those placed on pro-
bation, are not eligible for assistantship appointment. 
Registration 
Pklnning Graduate Study. Scholastic competence, 
independence and maturity of thought should have 
dominance over other objectives of graduate study. 
Students must accept responsibility for their own 
education and should recognize that excessive emphasis 
on course work will not leave time to explore and 
master aspects of learning which will give them 
confidence in their own judgments. As soon as 
possible, in conference with the head of the de-
partment, the student should select a ffi&\jor professor 
and advisory committee and in consultation with 
them outline a program of study. 
Residtnce Registration. Classification in courses car-
rying full graduate credit is limited to a maximum 
of 15 credits per quarter. The maximum, if part 
of the work is supporting (not for graduate credit), 
is 16 credits. Schedules for graduate assistants are 
limited to a maximum of 11 credits; for full-time 
staff members, to 5 credits. 
Graduate students (even though course and res-
idence requirements have been met) must register 
in any quarter in which the facilities of the in-
stitution or staff time are being used, including 
preparation of thesis or dissertation, or preparation 
for examination. The number of credits under these 
circumstances shall be consonant with the amount 
of work done, laboratory facilities used, and staff 
direction involved. 
Interim Registration. Registration for special work 
between quarters and during certain vacation periods 
cannot exceed 1 credit for each week that the stu-
dent is in residence. The fee is $29 per credit for 
residents and $50 per credit for nonresidents. 
"In Absentia" Registration. Graduate work by cor-
respondence is not permitted, nor is it accepted in 
transfer. In exceptional cases, theGraduateCommittee 
may authorize registration in absentia. Generally such 
registration is restricted to thesis preparation after 
completion of research or for research under special 
conditions. The total credit thus obtained cannot 
be used to reduce residence requirements. 
Extension and Off-campus Registration. Many depart-
ments offer off-campus classes which are taught by 
members of the university graduate staff. For this 
purpose special arrangements are made for the nec-
essary library and laboratory resources so that the 
classes are equivalent to those taught on campus. 
Auditing. Courses may be audited upon recom-
mendation of the student's nuijor professor. Each 
audited course will reduce the permitted credit load 
by one, but fees will be assessed on the basis d. 
catalog credit. 
GradUilU Courses T alcm by Seniors. Certain graduate 
level courses listed in the General Catalog may be 
taken for graduate credit by undergraduate seniors. 
If a student is admitted for graduate study at Iowa 
State University, the advisory committee at the time 
the program of study is submitted may request ap-
provat from the graduate dean that up to 12 hours 
o( such credit be applied toward meeting advanced 
degree requirements. Credits earned in these courses 
must be in addition to those used to meet require-
ments of the bachelor's degree. 
Special Regulations for Students in Veterinary Medicine. 
Specially qualified advanced students in Veterinary 
Medicine may request permission from the dean of 
the College of Veterinary Medicine and the dean 
of the Graduate College to pursue work coincidentally 
toward the degrees Master of Science and Doctor 
of Veterinary Medicine. 
In order for a student to participate in such a 
concurrent program, he or she must be admitted 
to the Graduate College and an advisory committee 
must be appointed according to the usual proce-
dures. A program of study must be submitted to 
the Graduate College and the College of Veterinary 
Medicine for approval prior to the accumulation of 
more than 12 hours of graduate·credit. 
Degree Requirements 
A Graduate Student Handbook is available in the 
University Book Store. Each new graduate student 
is urged to obtain a copy. 
Probation. Students must maintain an average of 
"B" on all work taken in the Graduate College 
to remain in good standing. A student may be 
placed on probation for failure to meet scholastic 
or other requirements. Removal from probation is 
accomplished upon specific recommendation from 
the student's major professor to the Graduate College. 
Students will not be admitted to candidacy while 
on probation. Generally registration beyond the third 
quarter will be refused to a student whose quality 
of work is unsatisfactory. 
Time Limit. It is expected that work for the 
master's degree shall be completed within a term 
of three years or five summer quarters. For the 
doctorate, work shall be completed within a term 
of five years. Only upon recommendation of a stu-
dent's advisory committee and with approval by the 
dean of the Graduate College, is credit allowed for 
courses taken over a period of more than five years. 
Master of Science and Master of Arts 
A student becomes eligible for candidacy after 
completing one quarter's work with a "B" average. 
General requirements for the degree are as follows: 
Appointment of the Stutknt's At!Disory Committee. Fol-
lowing enrollment in the Graduate College and as 
soon as practicable thereafter, the department head 
or chairman shall recommend to the dean of the 
Graduate College a committee of the graduate faculty 
to be in charge of the student's work. 
This committee shall consist of at least three 
members of the graduate faculty, one of whom 
must come from a different department. It is rec-
ommended that at least one of the committee be 
a full member of the graduate faculty, particularly 
if the other members of the committee are relatively 
new members of the Iowa State faculty. An asso-
ciate member of the graduate faculty may serve 
as major professor for a Master's degree candidate. 
A faculty member holding a joint appointment may 
not serve as an "outside the department" member 
on a committee if the student's major is in either 
of the departments represented in the joint appoint-
ment. 
Program of Study. A program of study should be 
developed in consultation with the student's com-
mittee. This should be submitted for approval by 
the end of the second quarter in residence. 
Residenee: There is no on-campus residence re-
quirement for the Master's degree. 
Credits. At least 45 credits ol acceptable graduate 
work must be completed, not less than 33 of which 
must be earned from this institution. 
Any transfer ol credits from another institution 
must be recommended in the program of study by 
the student's advisory committee. Transfer of grad-
uate credit will be approved only if it is of "B" 
grade or better. 
Major. The exact number of credits in major is 
not presaibed. To obtain the specialization which 
is considered essential for an advanced degree, approx-
imately two-thirds of the work should be devoted to 
the major field, but this is not necessarily restricted 
to one department. A formal minor may be declared 
but will require approval by the minor department. 
A graduate student may not change from one 
m~or to another without written permission from 
the head of the department or. departments and 
approval from the dean of the Graduate College. 
Foreign lAn,guoges. There is no uniform require-
ment for the Graduate College. Please see the de-
partmental descriptions in this catalog for details. 
For those departments wishing to utilize them and 
for students interested in transferring a foreign 
language test score elsewhere, the U Diversity offers 
the standardized examinations provided by Educational 
Testing Service. 
For students whose native language is not English, 
the ability to communicate adequately in English 
(certified by the Department of English) may be 
acceptable as a substitution for the reading know-
ledge of one foreign language. This option will 
apply only when specifically recommended by the 
student's advisory committee. 
The foreign language requirement, where ap-
plicable, may not be met in the quarter in which 
the student will receive his degree. 
A.ppli&lllion for Graduation. Application for graduation 
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must be made by midterm of the quarter preceding 
the quarter in which the student expects to receive 
the degree. This requires the presentation of an 
approved diploma slip to the Office of the Graduate 
Dean. 
Thesis. A thesis is required in all areas in which 
the M.S. or M.A. is granted, except where specific 
provision is made for a nonthesis degree program. 
joint authorship is not permitted. Copies of the 
completed thesis must be in the· hands of the ex-
amining committee and the Thesis Office for approval 
two weeks prior to the date fiXed for the final 
examination. After the final examination, two un-
bound approved copies of the thesis shall be deposited 
with the Thesis Office, U Diversity Library. These 
copies of the thesis must be deposited not less than 
two weeks prior to commencement. A charge of 
$25 will be made to cover library costs and title 
publication in the Iowa State Journal of Research. 
The student should consult Tht Gratmatt Colhge 
Thtsis Manual, prepared for the use of students in 
the Graduate College, before arranging for the typing 
of his thesis. 
Final Examination. After all other requirements 
have been met, the final examination shall be taken 
on all graduate work, including the thesis where 
applicable. It will ordinarily be oral, but may be 
written in whole or in part, as determined by the 
committee in charge. 
Gratmation Approval Slip. These slips are prepared 
by the Office of Student Records about two weeks 
prior to the end o( a quarter. Candidates wishing 
to secure this form at any earlier date should file 
a request with the Office of the Graduate Dean 
at least three days prior to the time the form is 
needed. 
Master of Science and Master 
of Arts-Nonthesis 
In certain authorized departments where research 
specialization does not best meet the professional 
neeck of the student, a nonthesis degree program may 
be undertaken. This will require satisfactory completion 
c:l at least 45 quarter houn ol acceptable credits 
(not including research credit) and satisfactory com-
pletion of a comprehensive examination. Detailed 
requirements may vary with fielc&. Reference should 
be made to the departmental descriptions in this 
catalog. 
Master of Architecture 
For the degree Master of Architecture, a minimum 
of 90 credits beyond the degree Bachelor of Aru 
or a minimum 45 credits beyond the degree Bachelor 
of Architecture is required. 
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Master of Education 
For the degree Master of Education, a minimum 
of 52 credits will be required, provided all credits 
are in graduate level courses. A minimum of 15 
credits must be earned in course work outside the 
major. No foreign language is required. A field 
study is written in lieu of a thesis. 
Master of Engineering 
The academic standards and the general level 
of attainment are the same for the Master of En-
gineering and Master of Science degrees. Master 
of Engineering programs are intended to be more 
flexible in their educational objectives, and tqey 
are offered to meet the expanding needs for off-
campus graduate engineering programs. at locations 
with adequate library and laboratory facilities, and 
for special situations of professionally oriented programs 
on campus. 
General requirements for the degree Master of 
Engineering are the same as those for the degree 
Master of Science. No foreign language is required. 
Upon recommendation of the student's committee, 
the thesis requirement may be waived. Choice of 
this option requires the completion of an additional 
7 credits of acceptable graduate work. 
or the minimum credit requirement of 45, 33 
credits must be received from Iowa State Univenity 
Master of Landscape Architecture 
The degree Master of Landscape Architecture 
requires a minimum of 60 graduate credits and the 
satisfactory completion of a thesis or a terminal 
prqject. 
Doctor of Philosophy 
The degree Doctor of Philosophy is strongly 
research oriented. The primary requirements for the 
degree are: (1) high attainment and proficiency of 
the candidate in his chosen field, (2) development 
of a dissertation which shall be a significant contri-
bution to knowlecJte and which shall show power 
of independent and creative thought and work, and 
(3) successful passing of detailed exa~nations over 
the field of the candidate's m~or work, with a 
satisfactory showing of preparation in ~ated courses. 
Appointment of tJu Studmt's AdDisory CommiUtt. Fol-
lowing enrollment in the Graduate College, and as 
soon as practicable thereafter, the department head 
or chairman shall recommend to the dean of the 
Graduate College a committee of the graduate faculty 
to be in charge of the student's graduate program. 
This committee shall consist of the following: At 
least five members of the graduate faculty, three 
of whom must be full members. At least two com-
mittee members must be outside the declared ~or 
or area of specialization, and at least one of these 
must be outside the department. A faculty member 
holding a joint appointment may not serve as an 
"outside the department" member on a committee 
if the student's major is in either of the depart-
ments represented in the joint appointment. An 
associate member of the graduate faculty may not 
serve as major professor of a doctoral program but 
may serve as a co-chairman, if the department head/ 
chairman requests this by an explanatory memorandum 
accompanying the ''Recommendation for Committee 
Appointment.'' 
· Program of Study. A program of study should be 
developed in consultation with the student's com-
mittee. This should be submitted for approval by 
the end of the third quarter in residence. 
Residence: A minimum of 108 graduate credits 
must be earned for a Ph.D. At least 54 credits 
including all dissertation research credits must be 
earned in residence at Iowa State University. Any 
transfer of graduate credit from another institution 
must be recommended in the program of study by 
the student's advisory committee. Transfer of grad-
uate credit will be approved only if it is of "B" 
grade or better. 
At least 36 credits of residence study must be 
earned in quarters other than SUJ!lmer quarters. 
Major and Minor. A major is the area of study 
or academic concentration approved by the Board 
of Regents in which a student chooses to qualify 
for the award of a graduate degree. Majors are 
listed for departments and interdepartmental pro-
grams in the Courses and Programs section of the 
catalog. (See Courses and Programs) 
To avoid overspecializat-ion,- a significant body of 
pertinent course work must be taken outside of the 
major field. The work outside the major field should 
amount to approximately 18 hours of applicable 
graduate credit as required by the student's com-
mittee. 
Courses for minor credit are also listed by de-
partments or interdepartmental programs. (See Courses 
and Programs.) Formal minors may be declared 
in which case the student must meet certain minimum 
requirements established by the department admin-
istering the minor. 
Foreign Ul'(gUagts. There are no uniform require-
ments for the Graduate College. Please see the 
departmental descriptions in this catalog for details. 
For those departments wishing to use them and 
for students interested in transferring a foreign lan-
guage test score elsewhere, the University offers 
the standardized examinations provided by the Ed-
ucational Testing Service. 
For students whose native language is not En-
glish, the ability to communicate adequately in 
English (certified by the Department of English) 
may be acceptable as a substitution for the reading 
knowledge of one foreign language. This option will 
apply only when specifically recommended by the 
student's advisory committee. 
The foreign language requirement, when appli-
cable, may be fulfilled at any time, but not less 
than six months prior to the final examination. 
Preliminary Examination. The student must pass 
satisfactorily a preliminary examination before being 
granted advancement to candidacy for the degree. 
This examination is comprehensive and should not 
be restricted only to the content of graduate courses. 
It usually has two parts: a written examination fol-
lowed by an oral examination. The oral examina-
tion is mandatory, and ·all members of the student's 
doctoral committee (or approved substitutes) must 
be present. The preliminary examination is usually 
given before all course work has been completed, 
and must be passed at least six months before the 
fmal examination. Exceptions to this rule will be 
made only upon special recommendation of the 
student's committee and approval of the graduate 
dean. 
Diploma Slip. A diploma slip must be filled out 
and returned by midterm of the quarter preceding 
the quarter in which the student expects to receive 
the degree. 
Dissertation. A doctoral dissertation shall be com-
pleted on some topic connected with the m~or 
field. To be acceptable it must constitute a sig-
nificant contribution to knowledge. Joint authorship 
is not permitted. 
Copies of tne completed dissertation must be in 
the hands of the examining committee and the 
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Thesis Office for approval two weeks prior to the 
date fixed for the final examination. After the ex-
amination, and at least two weeks prior to com· 
mencement, two complete and approved copies of 
the dissertation shall be deposited with the Thesis 
Office, University Library. 
At the same time the dissertation is deposited, 
two typewritten copies ol an abstract which meet 
the requirements as set forth in Tlu Graduate Co//tgt 
Tlusis Manual must also be flied with the Thesis 
Office, University Library. A charge ol $50 will 
be made to cover library costs, microfilming of 
the dissertation, and publication of a 600-word ab· 
stract in Dissertation Abstracts. The abstract should 
cover the entire dissertation and should not be 
considered as excluding publication of a journal 
article. 
Final Examination. A final examination shall be 
taken after submission of the dissertation and the 
completion of all other work prescribed for the 
degree. This examination shall be oral and may 
be both written and oral if specified by the student's 
committee. It is intended principally as a defense 
d the dissertation. 
Graduation Approoal Slip. These slips are prepared 
by the Office of Student Records about two weeks 
prior to the end of a quarter. Candidates wishing 
to secure this form at any earlier date should file 
a request with the Office of the Graduate Dean 
at least three days prior to the time the form is 
needed. 
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Courses and Programs 
Definition of a Credit 
The value of each course is stated in quarter 
credits. A one-credit course requires one recitation 
involving two hours of preparation or one three-
hour laboratory period or other combination of 
teacher-student contact and outside preparation 
involving a total of three clock hours per week 
for 11 weeks. The abbreviation "Cr. R." in a 
course description indicates that the course is re· 
quired but no credit is given. 
Course Numbers 
The courses in each department are numbered 
from .l-to.Ji99, according to the following groups: 
1- 99-Counes not carrying credit toward a bach-
elor's degree. 
100-299-Courses primarily for freshman and soph-
omore students. 
300-499-Counes primarily for junior and se~or 
students. 
500-599-Counes primarily for graduate students, 
but open to qualified undergraduates. 
600-699-Courses for graduate students only. 
The value of each course is stated in quarter 
credits. After the title of each course are two num-
bers in parentheses. Generally, the fl.rst number 
indicates the number of lecture and recitation hours 
a week and the second, the number of laboratory 
houn per week. However, there may be other com-
binations ci teacher-student contact and outside prep-
aration totaling approximately three clock hours per 
week per credit for a quarter. 
Within each course description will be found 
one or more of the following letters: F. W. S. SS., 
indicating which of the four quarters-fall, winter, 
spring, summer session-of the academic year the 
course is offered. ''Alt. '' is the abbreviation for 
alternate. "Alt. W., offered 1974" identifies courses 
to be available during winter quarter of the 1973-
74 academic year. The abbreviation "Yr." is used 
to designate a sequence of three courses taught fall, 
winter, and spring, respectively. If there is sufficient 
demand, courses may be offered more frequently 
than announced. 
Course Prerequisite 
A statement to indicate the background in a 
subject matter field or the academic maturity sug· 
gested so that a student can be ready to undertake 
the coune. Specific courses as prerequisites are usually 
listed but it is undentood the equivalent preparation 
is satisfactory. It is the instructor's prerogative to 
waive prerequisites at any time in courses for which 
he is responsible. Thus, permission of instructor 
is understood to be an alternate to other prerequisites 
in all courses. 
Graduate Major 
A major in the Graduate College is the area 
of academic professional concentration, approved by 
the , Board of Regents, in which the stu dent chooses 
to qualify for the award of a graduate degree. 
Graduate Area of Specialization 
Areas of specialization are indicated in the grad-
uate statements of some departments. This is a sub-
division of a major in which a strong graduate 
level program is available. When approved by the 
Graduate College, such areas of specialization are 
shown parenthetically after the major on official 
records and transcripts. 
Interdepartmental Programs 
Interdepartmental programs are available at both 
graduate and undergraduate levels. An interdepart-
mental program is an administrative structure usually 
not functioning as a department, ordinarily headed 
by an advisory committee, and offering a degree 
with major(s) in that subject area. Interdepartmental 
programs have beert officially approved and may 
offer courses. 
Aerospace Engineering 
R.F. Brodsky, Head of Department 
Professors: Ernest W. Anderson, Hsu, Iversen, Millett, 
Peterson 
Assodt:JU Prtfusors: Dale A. Anderson, Hermann, 
Pierson, Stuve 
AssistDnl Professors: james, Lunde, Seversike, Tannehill, 
Jnstru&lor: Holst 
Undergraduate Study 
For undergraduate curriculum in aerospace eng-
ineering leading to the degree Bachelor of Science, 
see College of Ef(fitUtring, Curricula. 
The aerospace engineer is primarily concerned 
with the design, analysis, testing, and over-all op-
eration of vehicles which operate in an atmosphere, 
a fluid medium, or free space as well as on the 
water and land surfaces. The cuniculum is designed 
to provide the student with an education in the 
fundamental principles of aerodynamics, flight mech· 
anics, propulsion, structural mechanics, controls, de-
sign, testing, space, and hydrospace technology. Pro-
grams of study are available to the student that 
lead either to a general systems background in these 
topics or to specialization in any of the above 
mentioned areas, flight safety, manned and unmanned 
space-flight, surface transportation. and nontraditional 
aerospace applications, such as atmospheric science, 
storm phenomena, and the aerodynamics of buildings. 
A wide variety of opportunities await the aerospace 
engineering graduate in research, development, 
design, production, sales, and management in the 
aerospace industry, and in many related industries 
in which fluid flow, control, and transportation 
problems play a major role. 
A cooperative work-study program in aerospace 
engineering is available in corijuncti9n with several 
industries and governmental concerns. The usual 
four-year curriculum is extended over a five-year 
span to permit alternate industrial experience periods 
and academic periods. This arrangement offers valuable 
practical experience and financial assistance during 
the college years. See College qf EngitUtring, Cooperative 
Programs. 
Graduate Study 
The department offers work for the degrees 
Master of Engineering and Master of Science with 
major in aerospace engineering, and minor work 
to students taking major work in other departments. 
Work may be taken for the degree Doctor of 
Philosophy as a co-major with other departments 
offering work in related fields for this degree. No 
foreign language is required for the degrees Master 
of Engineering, Master of Science, and Doctor of 
Philosophy. However, the completion of a minimum 
of 9 credits of additional course work not directly 
related to the major is required for the degree 
Doctor of Philosophy. These courses are intended 
for the cultural enrichment of the stu dent and are 
subject to the approval of the student's committee. 
Prerequisite to major graduate work is the com· 
pletion of a curriculum substantially equivalent to 
that required of undergraduate students in aerospace 
engineering at this institution. 
Open to graduate students for minor credit only: 
309, 320, 321, 343, 344, 352, 411, 413, 415, 420, 
421, 431, 432, 433, 441, 442, 443, 445, 446, 452, 
453,455,456,461,462,463,480. 
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Courses Primarily for Undergraduate Students 
100. Teclmtcar Lecture. (1-0) Cr. R; s. Orientation tn 
the field d. aerospace engineering. 
240.Introdllctlon to A~ce B~. (l..S) Cr. 
2. F. PrereQu1alte: Math. 122 or 132, Pliye. 22~~ Historical 
developmenla ln aeronautics and astronautics. How certain 
avlatlon problems have been solved ualq dealgnprlnclples. 
244. Aerod.vDamlca L (~) Cr. S. F. Prerequisite: Math 
122 or 132, Pbya 221. Fundamentals d. afrcraft perfor-
mance, Incompressible aerod,ynamlca, and the co:ocepts 
d. mass, momentum. and enersy. 
~. Aer~ca IL (S-0) Cr. 3. W. Prerequlalte: 244. 
A1rcraft and wtna nomenclature. Nature ana theory ol 
aircraft forces ana moments. lntroductlon to viscous and 
compresslbWty effects. 
2-&8. Pelfonn•nrA d. Aera.paee Vehicles. (3-0) Cr. S. 
s. Prerequlalte: 245. Performance d. aerospace vehlcles. 
211, 212. AerOBJ)I!Ce r.bon~. (0-S) Cr. 1 each. W.S. 
Pr~ulalte: 211: Credlt or claialflcation lD 245· 2'72: 
Credlt or classlflcatlon lD 246. Practical appllcaUon d. 
aerospace prlndplea and concepts through laboratory ex-
perlmenta. 
300. IDipecUon ~- Cr. R; S. Prere_qulalte: Junlor aero-
~ce eDJdrie~clas8lflcation. Inspection trlp toaeroepace 
mduatrlal and government facWt1es. 
309. Reaction Pnpulalon L (~) Cr. S. S. ~ulalte: 
M.E. 321. One-dimensional gaa-dynamJca and appllCatlona 
to nOIZles, ducts, and dlffuaera. 
320, 32L Ptlaht 8tructurea Analyefa ·1, n (3-0) Cr. 3 
each. 320: "V?:i !21: 8. Prerequ1alte: 320. E M 825, Met 
281; 321: 3;;ru. Determlnatton of fllPt load& Material 
aelecUon for IDght appllcatlon& Theory of common methode 
uWJzed In the analysts of alrcraft, mlaslle, and ~cecraft 
structure& General knowledge of fllgbt vehicle deslgn and 
methodology. 
840. Introduction f4 Aerod.YDam1ca. (3-0) Cr. S. W. 
Prer~ulslte: Math 223 or 2S"S. Aerodynamlca of fllgbt 
vehicle& For nonaerospace englneerlng majora. 
MS. Stablllty and Control L (3-0) Cr. 3. F. Prerequtalte: 
24!L Math 321, E M 845 .. Static atabWty and control 
cl'll8ht vehicles. RJgld body equatlona d. motion. 
3M. StabWty and Control II. (3-0) Cr. 3. W. Prereq-
uisite: 343, EM 346. Dynamic stabWty and conb:ol il 
flight vehicles. 
352. Fllaht Mecbanlca L (3-0) Cr. 3. S. Prerequl81te: 
Math 321, "E M 345. Introduction toastr~ca, launch 
vehicle trajectories, Keplerlan motion, coordinate aystems, 
and atmospheric entry. 
371,372, 37& Aero~ Laboratory. (0.3) Cr. l eacn. 
F. W.S. Prerequlslte: 371: 246; 372: Credlt or daaalftcation 
1n 320, 344; 373: Credit or claaslftcatlon lD 309, 82L 
Practical appllcatlon of aerospace principles and concept& 
through la.OOratory experiment& 
411. Reaction Pr.ulalon 1L (3-0) Cr. 3. F. Prer~ulllte: 
309. Turbclan, turbOjet, turboprop, ramJet, and rocket 
propulsion system prlnclplea. 
418. Reactlon J'fopulaloD m (3-0) Cr. 3. w. Prer~­
ulslte: 411. Combuatlon In rocket e~nes, aoUd rocket 
fuels, hardware needs for llquld fuel rOCkets, nuclear and 
ton propulsion devlces. 
415. ReactlonPropuJslon IV. (3-0) Cr. 3. S. Prerequlalte: 
413. Exotic space pr~lon ayatema. UnsteadY perfor· 
mance, dynaJDlca, and conb:ol d turbo-e~. BJaCie ele-
ment theory as applied to propellers and axial now 
compressors, turbine~~, andfans. 
420, 42L Advanced PU~ Structures ~ and 
Dealgn 1, n (3-0) Cr. 3 eBcb. 420: w.; 421: s: Prereg-
qulslte: 420: 321.; 421: 420. Selected toplcsln the atre~ 
Stability, and deuectlon analyal8ofcommonalrcraft,m1a8lle, 
and spacecraft structures; Such as monocoque and aeml-
monocoque, tbln-aklnned pressure veasela andaheUa~~~ 
solar panels, column.a, hOt atructurea, and others. .a.yplC81 
deslgD problems are detalled. 
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431. PandamelltaJa ~ PlfPt CODtrols. (3-0) Cr. 3. F. 
Prereq_ulsite: 344, E E 441, Math 322. Baste p~les 
cl analysis cl automatic control systems for flight vehiCles. 
432. FJiahtControlSyatema. (3-0) Cr. 3. W.Prerequlaite: 
431. Applfcatlon d. automatic control concepts to the 
problems aaaoclated wlth the control d. aerospace vehicles. 
433. JI'DJdltSyatema Testlllg. (0-6) Cr. 3. S. Prerequlalte: 
432. AppJrcation cl lnstrumentation to flight systems. 
Reduction and analysla d. ~erlmental data as obtained 
from aerospace systems. Alicraft, mleslle, and satemte 
testing. 
441. AeroclvDamlc 1;'heory L (3-0) Cr. 3. F. Prerequlslte: 
809. Introdudlon to claaalCal theory d. compreaslble and 
lncompreaalble Oulds. Shock and exp&nalon waves. 
442. Aer~c Theory IL (3-0) Cr. 3. W. Prerequlsite: 
441. PrlDclplea ~ compreaBlble and lncompresslb18 now 0 
Appllcation to alrfalls, wlngs, and solids fl revolution. 
443. Vlecoaa Aeroclvnamlc The~. (3-0) Cr. 3. S. Pre-
requisite: 442. Vlscowlllow theory. Bcundary layer. Aerody-
naJnlc heating. 
445, 446. Aero~ Vehicle Performance. (3-0) Cr. 3 
each. 446: W.; 446: S. Prerequle1te: 446: 344; 446: 445. 
IntroducUon to the aerodynariilce, performance, stablllty, 
control, and crltlcal maneuvering characterlat1ca of aero-
apace veblclea such as V/STOL afrcraft, hellCQptera, hover-
ciaft, and other short-range transportation veblclea. 
452 453. ~t Mech&Dlca U and In (3-0) Cr. S each. 
462: W.; 463: S. Prerequlalte: 452: 362; 453: 462. Orbital 
transfer method& Lunar and interplanetary trajectories. 
Orbital perturbations and the many-body problem. Space-
craft attitude control 
455, 4&8.. Introduction to IIYdroa_pace BnglneerlnJr. (Geol 465, 456) (3-0) Cr. 3 each. W.S. PrereqUlalte: 465: 
Math 213, P~ 223; 466: 344, 466. Introduction to ele-
mentary hYdroapace vehicle performance, stability and 
control. and phyatcal oceanograSst~ AppRcation cl &ydro-
apace ~rlDdplee to moticm d ve es under, on, or above 
the 8\Uface and lnatrumentation for bydroapace research. 
461. Design and ~la L (3-0) Cr. 3. F. Prerequisite: 
SeDlor claasJDcatlon. Concepts cl systems design as related 
to aerospace problems. 
462. ~ and ~ IL (1-6) Cr. 3. W. Prereq-
uisite: 461. Appllcat1on i:1 the prlnclples and methods il 
analysis and dealgn to the solution of aeroapace problems. 
463. DeaiP and A~ m. ( 1-6) Cr. 3. s. Prereq-
ulalte: 462. Appllcat!on i4 the princlples and methods i:l 
analysis and design to the solution rl aeroapace problems. 
471, 472, 473. SeDlar Projecta. (().3) Cr. 1 each. F.W.S. 
Prerequlalte: 471: Credit or classlftcation ln 411, 431, 441; 
472: 471; 473: 472. Development d. aeroapace prlnclples 
and coucepta through lndlvldual projects. 
480. PUDdamentaJa fl AeroelaatJclt;y. (3-0) Cr. 3. S. 
Prerequlslte: 321, 344, E M 444. Application d. vibration 
th~ and matrix ana.brala to elaStic structures; elgen-
value solutions d. bCJ!llldary value problema. Introduction 
to aeroelastlclty and flutter. 
490. 8pedal Problems. Arr. Cr. 1 to 6. Prerequtslte: 
344. 
A. Aero and[_or Gasdynam.lca. 
B. Pr~on. 
C. Stress A~ala. 
D. ~ht Mechanlca. 
E. ~ht and Space Systems. 
F. ~~ce. 
G. Aeroewticlty. 
H. Honors. i. Design. . 
J. Hwersontc Teatlna. 
K. J.foClel ~ Baafn Te~ 
L Satelllte Measurement Teclmlquea. 
491, 492, 493. Aerospace Semtnaz (1-0) Cr. R. Yr. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
624. Thermodynamics of Compressible Flow n (M E 
624) See Mechanfcal Engineering. ~--
531, 582. Automatic Contzols for li'Jight Vehlclea. (3-0) 
Cr. 3 each. 631: Alt. W.; 532: Alt. s.1 offered 1974. Pre-requisite: 431 or equivalent. Theory o the automatic con-
trol of rught vehlclea. Spacecraft attitude control Control 
of ftexible veblclea. Opttinal controls. Adaptive controls. 
641, 542. 643. AdvaDced A~odynamlcs. (ME 541, 
642. 643) (S-0) Cr. 3 each. Yr. Prerequisite: 441. Classical 
Dow theory, compressible fluid theories, shock wave studies, 
and appD.Cations to aerodynamic shapes. 
644. Advanced ~ (3-0) Cr. 3. F. Prereq-
ulslte: 643. Appllcatlona C:l classical now theory, compres-
sible fluid theones, and shock wave studies to aerodynamic 
shaoes. 
546. Flight Pre»PuJslon Systems. (ME 646) See Mech-
anical Engineering. 
649. B~JJerlmental Gas Dynamics and Shock Tube 
Theory. (M· E 649) See Mechanical Engineering. 
660, 551. Fllaht Mechalllcs. (3-0) Cr. 3 each. F.W. 
P.reregulslte: 344. .Math 322. Dynamical motlon d fllght 
vehicles. Powered fllaht trajectories abd Keplerlan motion. 
Rigid bod;y motion d lllght vehicles. 
562. Performance Analysls. (3-0) Cr. 3. S. Prerequisite: 
660. Use of energy methods and optlmlzatlon in the per-
formance analYsis c:4 high performance, supersonic, and 
hypersonic veblcles. 
663. Entry Dynamlcs. (3-0) Cr. 3. S. Prerequisite: 661. 
Atmospheric entry and entry dynamics of misslles and 
space vehicles. 
661. Airframe ~ and ~sls. (3-3) Cr. 4. F. 
Prerequisite: 421. Numerical and appraxlmate methods 
utlUzed ln the static and dynamic deslgn and analysis 
of typical airframes. Theory and appBcations to design 
~roblems cl aircraft, mlssUes, and spacecraft. Structural 
Clynamlca problems wlll be emphasized. 
590. Special Toplca. Cr. 1 to 5. 
A. Aero and/or Gasd;ynamlcs. 
B. Propulsion. 
C. Stress Analysis. 
D. EJ.lght Mechanics. 
E. pPght and Space Systems. 
F. Magnetdlulddynamica. 
G. Hydrospace. 
H. VIscous Aerod.ynamlca. 
I. Design. 
J. HypersoDlc Testing. 
K. MoC!el TQWing Basfn Testing. 
L. Hyperveloclty Tes~ 
M. Computational Aer namlcs. 
N. Severe Storm Techno ogy. 
Courses for Graduate Students, major or minor 
610, 61L Aeroelastldty. (3.()) Cr. 3 each. 610: Alt. 
W.; 611: Alt. 8, offered 1974. Prerequisite: 644, E M 444 
or equivalent. Interaction of aerodynamic, elastic, and 
lnertlal forces and the lnO.uence of this interaction on air-
plane ·deslgn. Steady and unsteady aeroelastlc problems. 
616, 616. Optimization ln Aerospace ~eerlDg. (3-0) 
Cr. 3 each. 616: Alt. W.; 616: Alt S, offefed 1976. Pre-
requislte: 643, 65 L Appllcatlons of calculus of varlatlons, 
method of gradlents, dynamic programming, and other 
·optlmtzatlon technlques to problems In aerodynamics, mght 
mechanics, design. etc. 
620. Seminar. (1.()) Cr. L 
623. 624. llapetolluldmec:banlca and Plasma DynamiC& 
(M E 623. 624)(3-0) Cr. S each. 623: Alt. F.; 624: Alt. 
W •• olfered 1974-1976. Prerequlslte: 641. 642. 543. Math 
322. 623: Electromagnetic theory. Motlonofchargedpartlcle 
ln electromagnetic field. Equations of motion for viscous, 
heat, and electrically conducting fluids of multiple species. 
The Boltzmann equation. 624: Wave motions ln magnet-
~asdY,.namlcs, electromagnetogasd_ynamlcs, and plasma 
~cs. Englnee:!,y.roblemsln magnetohydrod.vnamlcs 
and magnetogasd.vl cs. Ionization. radlat1on. electrical 
conductivity, andfdnetic theory ln plasma dynamics. 
628. Badlation Gas ~amle& {3-0) Cr. 3. Alt. S., of-
fered 1975. Prerequisite: 623. Macroscopic treatment of 
the radiative energy transfer ln gases. Conservation equa-
tion for radiation gas dY!lamlcs. Ap~llcatlons to one dlnien-
slonal now, normal shoCk waves ana plane acoustic waves. 
641, 642. ~ersonlc Ftow Theory. (3-Q) Cr. 3 each. 
641: Alt. F.; 642: Alt. W., offered 1973-1974. Prerequisite: 
543 or equivalent. High Mach number now theory. The-
ories of Slender, blunt-nosed, and slightly blunt-nosed 
bodies ln hypersonic flow. Mlnlmum drag oodles. Hyper-
sonic shock wave, small disturbance and Newtonian 
theories. 
643. Hypersonic Viscous Flows. (3-0) Cr. 3. Alt. S., 
offered 1974. Prerequisite: 642. Hypersonic boundary layer 
and viscous flow studies. Appllcatlons to slender and blunt 
bodies. 
644. Applled Wing Theory. (3.0) Cr. 3. Alt. F., offered 
1973. Prerequisite: 541, 544. Methods of estimating the 
aerodynamic characteristics of swept and unswept, steady 
and osclllatlng wings ln subsonic and supersonic flight. 
647, 648, 649. The Dynamics of Real Gases. (3-0) 
Cr. 3 each. Alt. Yr., offered 1973. Prerequisite: 543, Math 
322. Appllcatlon of real gas theory to flow behind a strong 
shock and in a rocket expansion nozzle. Involves harmonic 
and anharmonic osclllator theory, collisional transition 
probabllltles, vibrational and chemical relaxation, together 
with their coupling effects at high temperatures. 
650. Fluid Mechanics Seminar. (EM 650, ME 650) 
(1-0 to 3-0) Cr. 1 to 3 each time taken. F. Prerequisite: 
Permission d instructor. Special topics of current research 
interest to students and staff of departments concerned. 
651, 652. Mechanics of ~ce Vehicle Maneuver& (3.0) 
Cr. 3 each. 651: Alt. W.; 652: Alt. S., offered 1975. Prereq-
uisite: 55 L Vehicle orbital transfers, intercept and rendez-
vous problems, spacecraft and satelllte attitude control 
using active and passive methods, and entry vehicle 
control 
690. Special Topics. Cr. 1 to 5. 
A. Aero andtor Gasdynamics. 
B. Propulsion. 
C. Stress Analysts. 
D. Fllght Mechanics. 
E. Fllght and Space Systems. 
F. Magnetdlulddynamlcs. 
G. Hydrospace. 
H. Viscous Aerodynamics. 
I. Design. 
699. Research. 
Agricultural Business 
For courses in agricultural business, see Eco-
nomics, Courses and Programs. 
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Agricultural Education 
Harold R. Crawford, Head of Department 
Professors: Bundy, Crawford, Holmes, Lawrence, 
McClelland. 
A.uociate Professor: Hoerner. 
Assistant Professors: Byler, Kahler. 
Instructors: Carter, Hogberg. 
Undergraduate Study 
For undergraduate curriculum in agricultural 
education leading to the degree Bachelor of Science, 
see College of Agricullurt, Curricula. 
The curriculum in agricultural education prepares 
persons for careers as vocational agriculture instructors, 
agricultural extension workers, or as educational 
personnel in related agricultural businesses and in-
dustries. 
Graduate Study 
The department offers work for the degrees Master 
of Science, Master of Education, and Doctor of 
Philosophy with major in Agricul.tural Education 
and minor work to students taking major work 
in other departments. 
Prerequisite to major graduate work in agricultural 
education is preparation substantially equivalent to 
the completion of the undergraduate curriculum 
in agricultural education offered at Iowa State 
University, and adequate proof that the student 
ranks above average in scholastic ability and promise 
of vocational competency. 
A foreign language is not required for the Master 
of Science, Master of E.aucation, or Doctor of Phi-
losophy degrees. 
Off-campus courses are offered for professional 
personnel in the field. Three-week courses are offered 
during the summer sessions for vocational agriculture 
and agricultural extension personnel. 
Counes Primarily for Undergraduate Students 
110. Orientation ln Agricultural Education. ( 1.0) Cr. 
R;F.W. 
211A, 2118. Observation and Survey of Program of 
Education 1n Agriculture. (1-3) A: F. S.1 Cr. 2; B: F. S. • Cr. t 211A: Agricultural Education. Ine1lvidual observa· 
tion and survey of programs ln agriculture. Field trips. 
2118: Extension Education. Vlsltatlon of central staff de-
partments, county programs, and s~81 day aetlvitles; 
observation and dlsCusslon of extension education programs 
in agriculture and home economle& Field trlpa. 
290. Special Problem& ln Agricultural Education. Cr. 
1 to 3. 
310. Seminar In ~cultural Education. (1-0) Cr. 1. 
Satlsfactory..fall F. W. S: Prerequisite: Junior classlficatlon. 
321 Planning Programeln Vocational ~culture. (2-3) 
Cr. 3. F. W. S. Prerequisite: Educ 305. Organization and 
analysls of vocational agriculture programs with emphasis 
on occupational experience programs, summer programs 
and FF A activities. 
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412. llethodl d Teachtnl Vocatlcmal ~lDBlgh 
School. (3-1) Cr. 3. F.w: . Prerequlstte: 321. Declslon-
maklng approach, selection d. metllod, lesson planning, 
class mana~ment, farming, and occupational experience 
programs. partments are vlslted to observe programs 
and results. 
414. Yooag Farmer and Aclalt Emcatlon ln AgrlcWture. 
(3-1) Cr. 3. F.W.S. Prerequlalte: 321. Developing and or-
ganizing programs In vocational qrl~lture fOl' persons 
emp)9yed ln r~ and df-farm agriculture. Departments 
may be vlalted to cmtermlne best practices. 
41 '1. Observation and Supervised Teachlng ln ~cul­
ture. Prereql$lte: 412, 414. A: Cr. 2. F. TWo weeks of 
observation of teaching ln publlc ~:g school& B: Cr. 9. 
F. W. S. Slx weeks of ·supervised tea ln publlc schools. 
490. 8Declal Problema In Aplcultural Edllcatlon. Cr. 
1 to 3. P"rerequlalte: Admlaslon to teacher education pro-
gram and Junior claas1flcation. 
A. SecondiU'y School 
B. Business and Industry. 
C. Post-Secondary. 
D. Eztenalon. 
Courses Primarily for Graduate Students, 
major 01" minor, open to quatified under-
graduates 
511. Inatmctlonal and ~tlonal Problema d Be-
~ntag Teachers d Vocatloial Agrlc:Wture. (3-0) Cr. 3. 
-campus ~. F.W. Prerequlslte: Fifteen credits ln ed-
ucaticm. ProbJema ln lnatructlonal planning and method-
ology and In 0!1Jt~nlzl? the preseccmdary, secondary, pos~ 
secondary, FFA, an agriCultural experience prqrrams. 
520. IDatmctlcmal ~uea and Materials In Aul-
cultmal Education. (3-0) Cr. 3. W. Off-campus S. Pre-
regulalte: Fifteen crecBts In edllcatlon. Innovations and 
adVanced prlnclples In teaehlng methods and lnatructional 
plana and mateilala. Teaching declalon ma'tdng, f!::h;.: 
med learnl'Dg demcmatratlona field trlps team , 
reference materii'i selection, dWelopment and evaluation 
d lnatructlon. 
521. ~ far LeadenhlD DeveloDmeDt In Aul-
cuJtural Bcticatlcm. (3-0) Cr. 3. Alt. F., dfered 1973. Pre-
~te: Fifteen credlta In education. Identification d. 
leaderahlp needs d. partlclpanta In agricultural education 
Pf081'1UD8· Prlnc1Ple8 d leadenh!P development. Onranl-
latfGDt lmplementatloa. and evalUation cllndlvlduaf and 
poup leaderahlp pr_osrama at preaecondary, secondary and 
poetaecondary feve18. 
588. Poet IDP School BdllcatlOD In A@lculture. (3-0) 
Cr. 3. All. W., drered 1974h~:ampua S. Prerequlalte: 
Flfteen cz:edlta ln ecllcatlOD. lema and n~
and adult farmers and workers ln o«-farm ture, 
survey tecbntquea, use d. advlaory coundla, a e 
relatlonahlp problema, p~ planntag and evaluatlon. 
Departments. are vlalted to observe programs and results. 
538. Occupatloaal ~eDCe PnKrama In VocattODill 
AJrrtcultue. (~) Cr. 3. Alt. S., o«ereCl19'14. Prerequlalte: 
Fifteen credits In education. Purposes d. farm and d:f-
farm oceupatlonal uperlence prosrama. Analyala d. home 
farm and df.farm ~loyment experience oppor.tunltles. Prosram planning and aupervlalon. 
540. Edllcatlouai Implication d ~ Needa In 
~ (8-0) Cr. 3. Alt. F., offered 1974. Prereq-
ulSlte: Fifteen credits In education. Analvala cl manpower 
needs cl farm and df.farm grtculture fn lncBvldual com-
munities, a tate, and nation. Methods In analyzlng sltuatlons 
and In planning lndlvldual programs. 
590. Special Tcdca ln AJn'1c:u1tura1 Education. Cr. 1 
to 6. Prerequlalte: Fifteen crec:llta ln educaticm. 
593.. WOibhap lD AJrrbltural Education. Cr. 1 to 6. 
F.W.S.SS. ~Fifteen credits ln education. 
A. !11gb achool vocatlcmal agriculture teachera. 
B. Belbmlng vocatlooal qrl~ture teachers. 
C. Poek~dary aarlcultUral teachers. 
D. Coopemtlng teacliers. 
Courses for Graduate Students, major or minor 
604. Evaluation and Program Plan;z ln Aarlcultural 
Edocatlon. (3-0) Cr. 3. SSI, Alt. S., ered f976. Pre-
requisite: Fifteen credits ln education. Crlterla and pr~ 
cedures for evaluation ~og:fams In grtcultural education. 
Adoption and lmpleme tlon d. evaliiatlon results ln pr~ 
gram organJzation, admlnlstration, and content. 
615. Seminar In Agricultural Edllcatlon. (1-0 to 3-0) 
Cr. 1 to 3. F.W.S.SS. 
630. Phllosooh.v and Polley 'Mak~ In Agricultural Ed-
ucation. (3-0) 'Ci. 3. Alt. W., offere 19'10. Prerequlalte: 
Fifteen credits In education. Baslc phllosophlc premlaes 
In development of &g!'lcultural edUcation _programs at 
federal, state, and lociLl levels. Impact of Ieglsmtlon on 
state and local pollcy maklng. Role of state and local 
advisory groups ln pollcy maklng. 
699. Reaearcb. 
Agricultural Engineering 
Clarence W. Bockhop, Head d Department 
Professors: Beer, Beresford (Emeritus), Buchele, Charity, 
Giese, Hazen, Hukill, Hull, Johnson, Morford 
(Emeritus), Pedersen. 
Associate Professors: Hoerner, Kline, Lovely, Mangold, 
Marley, Meyer, Palmer, Roth, Saul, Soderholm, 
Van Fossen. 
Assistant Professors: Anderson, Hansen, Melvin, Smith, 
V anderholm. 
Instructors: Ayres, Bern, Bettis, Boyd, Gliem, Hanson, 
Hoof, Van Ee. 
Undergraduate Study 
For the undergraduate curriculum in agricultural 
engineering leading to the degree Bachelor of 
Science, see Colltge of Enginttring, Curricula. 
The curriculum in agricultural engineering pro-
vides training in the major fields of engineering 
applications to the industry of agricul~ure. Graduates 
from the curriculum find employment in agricultural 
production enterprises, in industries which supply 
goods and services to agriculture, and in the state 
and federal agencies responsible for agricultural engi-
neering research, application, and education. 
Einployment for agricultural engineers is avail-
able in many agricultural industries. Professional 
services performed in the farm-equipment industry 
include engineering design, development, manufac-
turing, product education, and sales. Services are 
rendered to industries supplying fann building materials 
and equipment, and in the design, construction, 
merchandising, and contracting of farm buildings. 
Students may also prepare for employment in design, 
development, construction, sales, and service in the 
areas of soil erosion control, drainage, and irrigation; 
rural electrification; crop processing and storage; and 
materials handling in agriculture. 
The department has cooperative programs estab-
lished for interested and qualified students. The four-
year curriculum is extended over a five-year period 
and interspersed with work periods at cooperating 
organizations. This plan offers valuable practical 
experience and fmancial assistance during the years 
in college. 
The department offers an undergraduate curriculum 
in agricultural mechanization, see College of Agri-
culture, Cu"i'cula. The agricultural mechanization 
courses are offered for students in the College of 
Agriculture. These courses include areas of agri-
cultural mechanics, soil and water management, power 
and machinery, electric power, farm buildings, animal 
environment, crop storage and conditioning, and 
agricultural safety. 
Graduate Study 
The department offers work for the degrees Master 
of Science, Master of Engineering, and Doctor of 
Philosophy with major in agricultural engineering 
and minor work to students taking major work in 
other departments. Minor work is also offered in 
agricultural mechanization for students in the College 
of AgncuJture, see Agricultural Mechanization. Within 
the IIU\ior the student may specialize in soil and 
water resources, field power and machines, materials 
handling, crop conditioning and processing, agri-
cultural structures and environment, and animal 
waste management. 
Prerequisite to major graduate work is the com-
pletion of an undergraduate curriculum substantially 
equivalent to that required of agricultural engineering 
undergraduate students at this institution. 
A foreign language is not required for the degree 
Master of Science or Master of Engineering. The 
language requirement for the degree Doetor of Phi-
losophy may be satisfied by one of three ways: (1) 
Demonstrate a satisfactory reading knowledge of 
two foreign languages approved by the department. 
(2) Demonstrate a significantly higher degree of 
communication competence for one foreign language. 
(3) Demonstrate a satisfactory reading knowledge of 
one foreign language and scholarly achievement in 
a minimum of 9 credits of course work in the social 
sciences and humanities. 
The department also participates in the inter-
departmental program of water resources. (See Water 
Ruourcts. ) 
Open to graduate students for nunor graduate 
aedit only: 346, 377, 424, 425, 434, 435, 436, 
437,461,464,465,471,477. 
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Courses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. R. S. The Oeld ~ 
~tural eiUdneertDg, lta relation to the agrlc:u.Jtural 
industry and to lhe engfileerlng profeaalon. 
230. ~ BJudDeerllur Coacepta L (3-3) Cr. 4. 
F. Preregulalte: Credit Or claaalflcatton tn Math 122 or 
132 and ~a 221. Introduction to concepts fl energy 
and masa now. Aualyela fl the a.tmoepbertc euvlronmelita. 
Aspecte d aartcultural hydrology. Etfecta fl envlromneut 
on plants, aulinaJa, and crops. 
23L Agrlculbaral ~ CollceDta 1L (3-3) Cr. 
4. . w. Prerequlslte: 230, credlt or claaslllcatlon In Phya 
222. Use of electric power ln agriculture. Prlncl~ee of 
~~~~::~nT!:lileEn~:m~mc:n= 
for animals. 
232.· Aplcultura! BllgiDeerlDg ~ IlL (3-3) Cr. 
4. S. Prerequisite: 230, ~on 154. Conalderatlona In soU 
and water utUizatlon. ~ala fl the elements cl plant 
environment. Concepts involved with crop production. In· 
eluding tUlage, seedlng, cultlvatlon, and harVesting. 
259. llaterlaJa aDd Processes. (()..6) Cr. 3. F. ~ulalte: 
Chem 142. Propertlea and behavior d metalllc and non-
metalllc materlala. Wel~, metallurgy, and beat treat-
ment d ferroua and nonferrous metala and alloy11. 
301. 302. 308. Semdnar. (1..0) Cr. R Yr. Preparation, 
presentation, and dlscuaslon of papers on agrlcultural 
engineering subject& 
3f.6. Asmcaltual Tractor Power. (3-3) Cr. 4. S. Pre-
requlslte: "lt! E 321. Kinematics and ~ca fl tractor 
power appUcation; draw bar, power taie-oll. and traction 
mechanisms. Thermodynamic prlDcl.Plea and coutructlon 
d. the Internal combuatlon engine, fuela and carburetion, 
lgnltlon. Ratlng and testing d tractore. 
877. Aatcultural Structure. aDd BmrtrODIIlent.. (3-3) 
Cr. 4. W. 'PrerequJalte: 231, crec:Ut or .claaelllcatlon ln M E 
321 and E M 826. Structural and envlromnental prablema 
tn ap:lcultural bulJdln~ A~la fl materta18 used ln 
aaliCU1tural buUdlnga. alp ~ Uaht.framed structures. 
E""nvlronmental control tn Uveatock 6ulldlnga, product etcll'-
age, and plant production. 
401, 402, 408. SemlDar. (1-0) Cr. R. Yr. PreparatlODw 
presentation, and dlacuaalon fl papers on agricultural 
englneerlng subjects. 
424. IIYdraullc Dealn fl SoU and Water CODtrol Fa· 
diiUes. (3-3) Cr. 4. W. Prer~ulslte: Credit or claasUlcatlon 
ln E M 378. Appllcation cl open-eluumel flow prlnclplea 
to the dea~ d lrrlgaUon, c.tralnage, and eroelon COJitrol 
facllitles. Hydraullce Clcondlllta1 ancle~baalna. Hydrau· l1cs d pumps. Spatially varlea flow. FloW through porous 
media. 
425. Jrdgation and~ ED81Deem1K- (2-3) Cr. 3. 
S. Pr~ulSlte: 232, E M 378. Theciy flaul)awface draJ.n.. 
age. Irrlgation ol field ~s. Design Of aurface and aprlnk-
m lrrlgatlon systems. Use d computers Jn aolvlniJ aoll 
and water conservation problema. 
434. ~Jtural Machinery. (2-8) Cr. 3. F. Pre~ulalte: 
232, Ccm S 201, E M 345. Ca~tles cl 
machines. Economic analYala cl maChinery systems. AnDJ. 
yals d. functional and mechanlcal performance. 
436. A2rtcaltural lladdnery DealgD L (1-6) Cr. 3. W. 
Prerequls[te: 434, M E 420. Creative _approach to ldentlft· 
cation and analyala fl agricultural machinery needa, critical 
evaluation cl propoaecl aolutiona. Design cl a machine 
needed ln agricultUre. 
438. Aarlcultum1 Machlne:ry Deatp D. (()..6) Cr. 2. S. 
Prerequlafte: 435. ME 421. Dealgn, devel~ent, and 
teatlDg d. farm macldnery to meet fh8 fuDCtloDa1 require-
menta fl machlnea foe Wlage, aeed1lJ8, cultlvatlon and 
weed control. harvesting, crop proceaatng, and farm power 
units. 
43'1. Power aDd Control lfydrauUe& (2-2) Cr. a F. 
Prerequlalte: Credlt or claasiftcaUoo fn B M 37& Slgnlf. 
lcance of bydraullefluidp~IL Performancepa.rametera 
for fixed 8nd variable dllplacement pumps 8nd motor& 
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Analym of pressure, Oow, and directional control valves. 
Analysis and design of hydraulic systems for power and 
control funct1ons. 
481. Electrical Energy AppllcaUon lD Agriculture. (2-6) 
Cr. 4. F. Prerequisite: Credit or classification ln E E 445. 
Cbaracterlstlcs of motors, controls, and phase converters 
and tbelr appllcaUons to agricultural macblnes. I nstru-
mentatlon and techniques applied to agricultural production. 
464. Crop CoDCIUonlDg and Storage. (2-3) Cr. 3. W. 
Prerequia1te: 231. Mass and energy balances Involved In 
the condltlcmlng and storage cl agricultural crops. Fans 
and air dlstrlbutlon systems. High and low temperature 
drying methods. Computer simulation techniques. 
465. Properties and Processing d AKrlcultural Materials. 
<2-3) Cr. 3. S. Prerequisite: 2"'31. Theory and _practice 
Involved In the ban~ cl agricultural products. Rheolog-
ical. thermal. and meclianical properties cl products. Com-
ponent and system design. 
471. ~lee d Livestock Waste Mangement. (3-3) 
Cr. 4r S. Prerequisite: 231. Principles of cliemlstry, bac-
teriology, and engineering applied to the collection, trea~ 
ment. and dlsposal d animal wastes. 
477. Advanced Agricultural Structures and Environ-
ment. (2-4) Cr. 4. W. Prereguisite: 377, ME 426, C.E. 
434. Analysis and design of Ught framed structures and 
environmental control systems for animal production, plant 
production, crop storage and processing of agricultural 
products. 
490. Special Problems. Cr. 1 to 5. 
H. Honors. 
P. Power and Macblnery. 
Q. Structures and Environment. 
R. Electrlc Power and Processing. 
S. Soil and Water. 
T. Construction and Maintenance. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
524. Erosion and Sediment 'fiansport. (3-0) Cr. 3. Alt 
F., offered 1973. Prerequisite: Math 213 and one of the 
following: 424, C E 5711 Geol 431, Agron 577. Initiation 
of sediment motion ana overland flow. Flow in alluvial 
channels and theory of transport. SoU surface and channel 
stability; regime of channels. Appllcatlon of dimensional 
analysis to erosion and scour prolilems. 
526. Frequency Distributions ln Hydrologic Data 
Analysis. (3.0) Cr. 3. Alt W., offered 1974. Prerequisite: 
Stat 401 or 447. Theory and use of log nonnal, Weibull, 
and extreme value distributions. Application of computer 
programs to fit selected hydrologic data. . 
531. Design Criteria for Agricultural Structures. (~) 
Cr. 3. S. Prerequisite: 377. Development of physical and 
environmental design criteria essential to bulfdlngs and 
related equipment used in the production of livestock and 
storage d crops. Research needs and techniques. 
532. Advanced Soil and Water Control EDJ[Ineerlng. 
(3.0) Cr. 3. W. Prerequisite: 424 or 425. Relationship 
cl the engineer to resource development. Land and water 
resource development for agriculture. Research ln soU 
and water conservation englDeering. 
533. Agricultural Power and Machlnery. (3-0) Cr. 3. F. 
Prerequisite: 346 or 434. Critical analysis of power and 
equipment for agricultural production with emphasis on 
functional design requirements, and tecbntques for testing 
and evaluating performance. 
534. Advanced Farm Eleetriflcatlon. (3-0) Cr. 3. S. 
Prerequisite: 461. Critical analysis cl electric power, beat, 
light, and controls in agricultural production with em-
phasis on functional design requirements; instrumentation 
methods and results. 
590. Soeclal Topk:a. Cr. 1 to 5. 
N. Crop Conditioning and Storage. 
P. Power and Macblnery. 
Q. Struc~res and Environment. 
R. Electric Power and Processing. 
S. SoU and Water. 
T. Construction and Maintenance. 
Courses for Graduate Students, major or minor 
637. Son Dynamics. (2-3) Cr. 3. Alt. W., offered 1974. 
Prerequisite: E M 326, 345; Agron 577 or C E 360. Analy-
sis of the stress-strain relationship of soU under dynamic 
loads. Slip-sinkage relationship of tractive devices. The 
relationship between tillage energy and compactive energy. 
63& Harvesting Machlnes. (2-3) Cr. 3. Alt. W., offered 
1975. Prerequisite: 436, 53a Prlnclplesofcuttlng, gathering, 
threshlng and separating of grains. Effects of maturity 1 
crop condition, and environment on grain damage ana 
harvesting efficiency. Analysis of harvesting devices. 
661, 662,663. Seminar. (1-0) Cr. 1 each. Yr. Discussion 
of research problems, methods, procedures, and reports. 
671. Advanced Topics In Water Resources Engineering. (C E 671) See Civll E!'ngtneerlng. 
699. Research. 
N. Crop Conditioning and Storage. 
P. Power and Macblnery. 
Q. Structures and Environment 
R. Electric Power and Processing. 
S. SoU and Water. 
Agricultural 
Mechanization 
Clarence W. Bockhop, Professor in Charge 
Undergraduate Study 
For undergraduate curriculum in agricultural 
mechanization leading to the degree Bachelor of 
Science, see College of Agriculture, Curricula. 
The Department of Agricultural Engineering pro-
vides a curriculum for those students interested in 
agricultural mechanization. The agricultural mech· 
anization courses in farm structures and animal 
environment, soil and water conservation, farm power 
and machinery, electric power and processing, con-
struction and mamtenance, and agricultural safety 
give the student knowledge of the application of 
agricultural engineering technology to agriculture. 
The curriculum prepares students for careers w1th 
agricultural service organizations; farm machinery 
industries, electric power suppliers; governmental ser· 
vice agencies; manufacturers of farm buildings; 
contractors; feed, fertilizer, and chemical companies; 
or in farming. The agricultural mechanization grad-
uates apply agricultural, biological, physical. 
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mechanical, business, and safety knowledge to serve 
agriculture in the areas d production, promotion, 
management, sales and service, and testing, as well 
as in dealer and consumer education. 
Graduate Study 
The Department c:l Agricultural Engineering offers 
courses for minor graduate credit in agricultural 
mechanization for students in agriculture. 
Courses open to graduate students for minor 
credit only: 406, 411, 412, 415, 417, 418, 420, 
421, 434, 439, 474, 490. 
Courses Primarily for Undergraduate Students 
110. Orientation In Agricultural Mechanisation. (1-0) 
Cr. R. F. The opportunities and challe~J~Jes c1 agricultural 
mechanization and lts relation to the agrtculturallndustey. 
134. Farm Machlnery M~ment. • ( 1-3) Cr. 2. F., 
(24) 5 week& Cr. 2. W. For students ln winter quarter 
and two-year farm operation programs only. Callbratlon, 
selection, management, and cost of using machlnery. 
136. Power Sources for Apiculture. (2-3) Cr. 3. S. For 
students In two-year farm operation program only. Pro-
duction uses of g8.sollne engines In agriCultural enterprise& 
Principles and operation of the lntemal combustion engine. 
Horsepower conversl~ cost of operation, and efllciency 
as related to agrlculturBl equipment. 
164. ~cultural Malnt;enauce Weldlng. • • (24) 6 weeks. 
Cr. 2. W. For students In winter quarter farm operation 
prosram only. Selection c1 welding macblnes and materlals 
and their appllcatlon In agrlculture. 
164. Eleetrlcal Equipment for Farms. (o-4) Cr. 2. W. 
For students 1n wlnter quarter and two-year farm operation 
programs only. Selection, appllcatlon, and maintenance c:l. 
eleCtrical equipment used In the electriflcatlon and mech-
anJzatlon c:l. farmsteads. 
190. PrlDclplea f1 :Mecbanhatlcm In Agriculture. (2-3) 
Cr. 3. F. Application c:l. mechanization to ~ltural pro-
duction. Relation between en~ expended and food 
produced. Introduction to probtem-eolvmg techniques for 
agrlculture. 
219. Livestock BullciDp and J!'.QuiDmeDt. (3-0) Cr. 3. 
W. For students ln winter quarter ana two-year farm op-
eration progra1118 only. Environmentallnfluences on perfor-
mance and behavior c:l. Uveatock and poultey. Planning 
bulldlngs and equipment for animal proc:hiCtton. 
254. Metal CODitluctlOD and ValnteDBDCe.•• (2-4) Cr. 
3. F.W.S.SS. Seleetlon and appllcatlon of ferrous and non-
ferrous metals. Welcllng, colikvork~, and hot-working 
metalln agricultural constructl'Jn and matntenance. 
256. Agricultural Conatru.ctlon Materials and Pro-
ceckrea. {2-4) Cr. 3. F. W.S.SS. Selectlon c:l. bulldlng ma-
terials and their appllcatlon to agricultural construction. 
306. Sail and Water ~=~ (2-3) Cr. 3. F.S.SSL 
Preregulalte: Sophomore class tlon. Englneerlng aspects 
c1 soil and water conservaticm for students IJl ~culture. 
Use c:l. the leveL Land ~tlon. ~ location, and 
constructlon c:l. erosion control and drainage facllltles. Field 
trips to problem areas. 
3M. Parm. Machinery and P01rer ~~.an.agement.• (3-3) 
Cr. 4. F.W..S.SSL Prerequlslte: Sophomore classlftcatlon. 
Use c:l. cost ~ala for manaf.ement d power sources 
and agxlcultural machinery. Se ectton, s~, and lntro-
ductlcm to operational principles required ln the use of 
agricultural machines. 
844. Small Power Equipment. (2-3) Cr. 3. F.S. Pre-
requlslte: Junior classlftCatlon. Operation, adJustment, and 
maintenance c:l. small Internal combustion engines and 
associated equipment. 
clas~-~ Power. (2-3) Cr. S.F. W. P~ul&lte:Junior DIU\OC&tion; 334. Construction, operatlon, adjustment. 
capacity, and care of tractors and Internal cOmbuatlon 
en8lnes. 
354. Advauced Metal Construction and Malnteaanee. (2-4) Cr. 3. F.W.S.SSL Prerequlslte: 254. Advanced tech.-
nlquea ln metal construction and repair ci qrlcultural 
eqUipment Including oxyacetylene and arc weldlziir. 
359. llacblne CoiiBtnlctlon. {2-4) Cr. 3. F. W.S.SSI. o_xy. 
acetylene and elec:trlc welc;llng. Chemical and metallurgical 
prlnClples. Selection c:l. equipment and materlals. 
el 
364. Pann Blectrl~. (2-3) Cr. 3. F.W.S.SSII. Use c:l. 
ectrlclty In productlVe farm en~ea and In the Im-
provement f1 farm llvlJII. Electrical aaf~-=d protectlon. 
Motors, controls, and Wll1.Dg for work 11m tion. 
366. ~ CcmdltiOIIIDg and Balldii.Dg Systems. (2-3) 
Cr. 3. F. ~te: Junior clasalftcatlon. Principles. 
methods, and Dl8Jlgement practices ln condltl~ ~ 
cultural crops witli em~ls on corn. Prlnclples and 
selection c1 materlals-hani:ll1Dg systems. . 
371. Water Uae 1D Outdoor Recreation. (3-0) Cr. 3. 
W. Prerec:rulslte: Junior claaalftcatlon. Recognition and clef. 
Lnltton cL problem areas ln outdoor recreation. Water 
sources, quantlty an~ quallty conalderatlona. wastes dis-
posal, lrriSation and drainage, mapplng. 
401. Semlll&r. (1.0) Cr. R. Yr. ~ation, presentation, 
and dlscuaslon c1 topics on agricUltural mechanization. 
406. ~ and lrrlntlon Management. (2-3) Cr. 
3. Alt. W., cifered 1976. Pre~ulalte: 308. DevelOpment 
of knowledge In ~ and ~ation ci aarlcUltural 
lands, lnteractlon c:l. ageilcles InvolVed, and re!AtloDJhlpa 
to water use and controlln asrtcultural prochlctlon. 
411. Agricultural ~ Jlalntenanat and A4ut-
ment. (8-8) Cr. 4. Alt. SSI, Oft'ered 1973. Three weeks. 
Prerequlalte: 334. OperatlDg p~lea, adJustment. and 
maintenance c:l. tllla8e, plantllig, feitlllzlng, spraying, and 
harveatlng equipment. 
412. Electdclty In Parmatead llecballflatlon. (8-8) Cr. 
4. Alt. SS~t. drered 1974. Three weeks. Prer~te: 3M. 
Planning tne farmstead electrical ayateme for economy, 
work slmpllflcatlon, and safety. Characterlatlca and ap_pll-
catlon f1 motors and controls to Uvestock and poultry 
production. Development c:l. demonatratipns and lnatruc-
tlonal materials for the teaching of mechanization of the 
farmstead. 
415. TeachlDsr ~ llecbanlcs I. (2-2) Cr. 3. 
F. W.S. PrerequJilte: 254, 266. Objectlvea and methodsi 
equipment and maaa~ment c:l. the shop; organization 01 
stiop pr~ Studen wlll plan a~lreaent demonstra-
tions Cl methods c:l. teaching mech aldlls. 
417. Teachbur Agrlcultural Mechanics U. (3-0) Cr. 3. 
S. Off-campus. Prerequlslte: 416. OrgaDJzatlon dlnatruc-
tlonal units; selection c:l. tools, equipment, auppUes, and 
reference materlala; development and qanlzit.tlcm c:l. fa-
clUties for lnatructlcm In hlgh school and voeatlonal-tech-
nlcal programs. 
418. Development& In Agrlcuitural Mechanics. (1-2 or 
2-4) Cr. 1 or 2. F.W.SS. Off-campue. Flve weeks. Pr~ 
requlslte: 415. Selection, prlnclplea f1 ~eratlon, appllcatlon 
and maintenance c:l. equipment and materlall used 1D 
mechanized aarlculture and development c:l. lnatruct.tonal 
units for v.,.atfonal-technlcal programs. 
A. Small Uaaollne .l!ipgtnea. 
B. Electrlc Motors. . 
C. Controls for Automation In Agriculture. 
D. Electrlcity ln Al¢culture. 
E. Materlals for AjrlcuJtural Structures. 
F. Tractor Eaglnea. 
G. Hydraullce In Agriculture. 
H. Metal Construction. 
I. Agricultural Machinery. 
419. E1191ronmenta~temafar AntmaJPromctlon. (3-0) 
Cr. 3. F .S.SSI. Prer lte: Junior clalalflcation. Eftecta 
c1 thermal envfronme on antmal performance. V enUlatlon 
and lnaulatlon for antmaJ hOUilng. Fuoctlonal plannlns c:l. 
animal racllltie& Feed-processing systems. EconomJc con-
slderatlons of bulldlnge and eqUipment. Not open to stu-
dents havlng credit In 219. 
134 COURSES AND PROGRAMS 
Analysis of pressure, flow, and directional control valves. 
Analysis and design of hydraulic systems for power and 
control func~ons. 
461 Electrtcal Energy AppUcaUon ln AKJ'lculture. (2-6) 
Cr. 4. F. Prerequisite: Credit or classlflcatTon in E E 445. 
Characteristics of motors, controls, and phase converters 
and their appUcaUons to agricultural machines. Instru-
mentation and techniques applied to agricultural production. 
464. Crop ConcBUonlng and Storage. (2-3) Cr. 3. W. 
Prerequisite: 231. Mass and energy balances involved in 
the conditioning and storage d agricultural crops. Fans 
and a1r distribution systems. Hlgli and low temperature 
drying methods. Computer simulation techniques. 
465. ProperUes and Processing dAKriculturalMaterials. 
(2-3) Cr. 3. S. Prerequisite: 231. Theory and practice 
Involved in the handling d africultural products. Rheolog-
Ical, thermal, and meclianica properties d products. Com-
ponent and system design. 
471. Principles ol Uvestock Waste Management. (3~3) 
Cr. 4. S. Prerequisite: 231. Principles of cnemlstry, bac-
teriology, and engineering applled to the collection, trea~ 
ment, and dlaposB.l d animal wastes. 
477. Advanced Ag1'lcultural8tructures and Environ~ 
ment. (2-4) Cr. 4. W. Prerequisite: 377, ME 426, C.E. 
434. Analysis and design of Ught framed structures and 
environmental control systems for animal production, plant 
production, crop storage and processing of agricultural 
products. 
490. Special Problems. Cr. 1 to 5. 
H. Honors. 
P. Power and Machinery. 
Q. Structures and Environment. 
R. Electric Power and Processing. 
S. Soli and Water. 
T. Construction and Maintenance. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
524. Erosion and Sediment Transport. (3-0) Cr. 3. Alt. 
F., offered 1973. Prerequisite: Math 213 and one of the 
following: 424, C E 5711 Geol 431, Agron 577. Initiation 
of sediment motion ana overland flow. Flow in alluvial 
channels and theory of transport. SoU surface and channel 
stablllty; regime of channels. Application of dimensional 
analysis to erosion and scour problems. 
526. Frequency Distributions ln Hydrologic Data 
Analysis. (3.{}) Cr. 3. Alt. W., offered 1974. Prerequisite: 
Stat 401 or 44 7. Theory and use of log normal, Welbull, 
and extreme value distributions. Application of computer 
programs to fit selected hydrologic data. 
531. Design Criteria for Agricultural Structures. (3-0) 
Cr. 3. S. Prerequisite: 377. Development of physical and 
environmental design criteria essential to bUIIC:Ilngs and 
related equipment used in the production or livestOCk and 
storage of crops. Research needS and techniques. 
532. Advanced Boll and Water Control ED.Jdneerlng. 
(3-0) Cr. 3. W. Prerequisite: 424 or 425. Relationship 
d the engineer to resource development. Land and water 
resource development for agriculture. Research in soU 
and water conservation engineering. 
533. AKricultural Power and Machinery. (~0) Cr. 3. F. 
Prerequisite: 346 or 434. Critical analysis of power and 
equipment for agricultural production with emphasis on 
functional design requirements, and techniques for testing 
and evaluating performance. 
5M. Advanced Farm Electrlflcatlon. (~0) Cr. 3. S. 
Prerequisite: 461. Critical analysis of electric power, heat, 
llJrht, ll;nd controls ln agricultural production wtth em-
pliasls on functional design requirements; instrumentation 
methods and results. 
690. Special Topics. Cr. 1 to 5. 
N. Crop CondJtlonfng and Storage. 
P. Power and Machinery. 
Q. Struc~res and Environment. 
R. Electric Power and Processing. 
S. SoU ana Water. 
T. Construction and Maintenance. 
Courses for Graduate Students, major or minor 
637. Boll Dynamics. (2-3) Cr. 3. Alt. W., offered 1974. 
Prerequisite: Er M 326, 345; Agron 577 or C E 360. Analy-
sis of the stress~straln relationship of soU under dynamic 
loads. SUp-sinkage relationship of tractive devices. The 
relationship between tillage energy and compactlve energy. 
63& Harvesting Machines. (2~) Cr. 3. Alt. W., offered 
1975. Prerequisite: 436,533. Principles of cutting, gathering, 
threshing and separating or grains. Effects of maturity, 
crop condition, and environment on grain damage and 
harvesting efficiency. Analysis of harvesting devices. 
661, 662, 663. Seminar. (1-0) Cr. 1 each. Yr. Discussion 
of research problems, methods, procedures, and reports. 
671. Advanced Topics ln Water Resources Engineering. 
(C E 671) See Civil Erngineerlng. 
699. Research. 
N. Crop Conditioning and Storage. 
P. Power and Machinery. 
Q. Structures and Environment. 
R. Electric Power and Processing. 
S. SoU and Water. 
Agricultural 
Mechanization 
Clarence W. Bockhop, Professor in Charge 
Undergraduate Study 
For undergraduate curriculum in agricultural 
mechanization leading to the degree Bachelor of 
Science, see College of Agriculture, Curricula. 
The Department of Agricultural Engineering pro-
vides a curriculum for those students interested in 
agricultural mechanization. The agricultural mech-
anization courses in farm structures and animal 
environment, soil and water conservation, farm power 
and machinery, electric power and processing, con· 
struction and mamtenance, and agricultural safety 
give the student knowledge of the application of 
agricultural engineering technology to agriculture· 
The curriculum prepares students for careers with 
agricultural service organizations; farm machinery 
industries, electric power suppliers; governmental ser· 
vice agencies; manufacturers of farm buildings; 
contractors; feed, fertilizer, and chemical companies; 
or in farming. The agricultural mechanization grad-
uates apply agricultural, biological, physical. 
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mechanical, business, and safety knowledge to serve 
agriculture in the areas d production, promotion, 
management, sales and service, and testing, as well 
as in dealer and consumer education. 
Graduate Study 
The Department of Agricultural Engineering offers 
courses for minor graduate credit in agricultural 
mechanization for students in agriculture. 
Courses open to graduate students for minor 
credit only: 406, 411, 412, 415, 417, 418, 420, 
421, 434, 439, 474, 490. 
Courses Primarily for Undergraduate Students 
110. Orientation In Agricultural Mechanization. (1-0) 
Cr. R. F. The opportunities and challeD~Jes d. agricultural 
mechanlzation and its relation to the agricultural industry. 
134. Farm Machinery M~ent. • (1-3) Cr. 2. F., 
(24) 5 weeks. Cr. 2. W. For students m winter quarter 
and two-year farm operation programs only. Calibration, 
selection, management, and cost of using maChinery. 
136. Power Sources for Agriculture. (2-3) Cr. 3. S. For 
students m two-year farm operation program only. Pro-
duction uses of g8.sollne engines 1D agriCultural enterprises. 
Principles and operation of the 1Dtemal combustion engine. 
Horsepower conversion, cost of operation, and efficiency 
as related to agricultural equipment. 
1M. ~cultural Malntonance WehBDg. • • (2-4) 5 weeks. 
Cr. 2. W. For students 1D winter quarter farm operation 
program only. Selection c:l weldlng machines and materials 
and their application 1D agriculture. 
164. Electrical Equipment for Farms. (0-4) Cr. 2. W. 
For students 1n winter quarter and two-year farm operation 
programs onlv. Selection, appUcation, and maintenance d. 
electrical equ1pment used lD the electrification and mech· 
anlzation c:l farmsteads. 
190. PrfDclplea d Mechanlaatlcm ln Agrlculture. (2-3) 
Cr. 3. F. Appllcation of mechanlzatlon to ~culturalpro­
duction. Relation between en~ ex_pended and food 
produced. Introduction to probleiD-eolvlDg technlques for 
agriculture. 
219. Uveatock BuUciDp and EcndDment. (3-0) Cr. 3. 
w. For students in winter quarter .ana two-year farm op-
eration prograDlS only. Envh'onmentallnfluences on perfor-
mance and behavior c:l llvestock and poultry. Planning 
bulldlngs and equipment for animal prodUCtion. 
264. Metal Conetructlon and Maintenance.•• (2-4) Cr. 
3. F. W.S.SS. Selectlon and application of ferrous and non-
ferrous metals. Welding, colii-wor~, and hot-working 
metaliu agricultural constructl~n and matntenance. 
256. Agricultural Conetructton Materials and Pro-
cedarea. (2-4) Cr. 8. F. W.S.SS. Selectlon of building ma-
terlals and their appllcation to agricultural construction. 
308. Soil and Water :f::em. (2-3) Cr. 3. F.S.SSL 
Preregulslte: Sophomore class tlon. Enatneerlng aspects 
c:lsoU and water conservation for students ln agtlculture. 
Use c:l the level Land ~tion. DesJgn. location, and 
construction of eroelon control and dralnaie fadllties. Field 
trips to problem areas. 
3M. J'arzn. llacMne:ry aJUI Power ~· (3-3) 
Cr. 4. F.W..S.SSL Prerequisite: Sophomore classlftcatlon. 
Use d. cost ~ala for manaf:ment ~.POWer sources 
and agdcultura1 machlnery. Se ctlon, s~, and Intro-
duction to operational prmciples required lD the use of 
agricultural machines. 
344. SmaD Power Equipment. (2-3) Cr. 3. F.S. Pre-
requlslte: Junior classtnCatlon. Operation, a4ustment, and 
maintenance d small internal combustion engines and 
associated equipment. 
clas~ Tractor Power. (2-3) Cr. 3.F.W.Prerequlslte:Junior D&Ucatlon; 334. Conatluctlon, operation, a4uatment, 
capacity, and care d tractors and internal coimbustion 
englnes. 
3M. Advaaced Metal CODitructlon and Malnteii&DCe. (2-t) Cr. 3. F.W.S.SSI. Prerequialte: 254. Advauced tech.-
nlquea lD metal construction and ~alr d qrlcultural 
eqUipment lncludlDg oxyacetylene and arc weldllfg. 
359. Machine CoDitructlon. (24) Cr. 3. F.W.S.SSI. Oxy-
acetylene and electric weldiDg. Chemical and metallurglcill 
prinCiples. Selection of equipment and materials. 
el 
38&. J'arm Blectrl!;lty. (2-3) Cr. 3. F.W.S.SSII. Use of 
ectrlclty in productive farm en~rtaea and In the Im-
provement d farm llvl.. Electrical .safety and protectlon. 
Motors, coutrols, and wlriDg for work almpBftcatlon. 
886. Cr~ ConcBtlODIDg and HandJ!Da Syateme. (2-3) 
Cr. 8. F. ~ulslte: Junior claaslfication. Prlnclples, 
methods, and management practices lD condltl~ Bgrl-
cultural crops wltti empb.Ula on corn. Prlnclples and 
selection cl matertals-hanC:Ulng systems. . 
3'11. Water Uee ln Outdoor Recreation. (3-0) Cr. 3. 
W. Prerequisite: Junior claaslflcatlon. Recopltlon and def. 
lnltlon cl problem areas ln outdoor recreation. Water 
sources, quantity an~ quality conalderatlona, wastes dla-
poaal, lrrlgation and dralDage, mapping. 
401. Seminar. ( 1.0) Cr. R. Yr. Preparation, presentation, 
and dlacuaalon d toplca on agricUltural mechanizatlon. 
406. ~ and Irrigation llanuemeat. (2-3) Cr. 
3. Alt. W., aftered 1975. Pre~ulslte: "306. DevelQP.ment 
d knowledge 1n ~ and lrr_lgatlon d. urlcUltural 
lands, interaction of agencies involVed, and rel&tlonahlpa 
to water use and control In agricultural production. 
411. Aarlcultural ~ lfalntenance and A4u_et-
ment. (8-8) Cr. 4. Alt. SSI, ~ered 1973. Three weeke. 
Prerequisite: 334. Operating P~lf:l adJustment, and 
maintenance d tillage, planllrig, fe ng, spraying, and 
harvesting equipment. 
412. Electl'ldty In l'armatead Mechankatlon. (8-8) Cr. 
4. Alt. ss~t drered 1974. Three weeks. Prer~uialte: 864. 
Planning me farmstead electr1cal ayateme for economy, 
work slmpllflcatlon, and aafety. Chaiactertatlcs and ap_pll· 
cation cL motors and controls to llveetock and poultry 
production. Development of demonatratlpns and ln.atruc-
tlonal materlala for the teaching of mechanization of the 
farmstead. 
415. Tee.chlng ~cultural 'llechanJce I. (2-2) Cr. 3. 
F. W.S. Prer~lte: 254, 255. Objectives and methodai 
equipment and maMf:ment d the ahop; organization 01 
sliop pr~ Studen wW plan ~:J.reaent demonstra· 
tiona "d methods d teachlng mech akllla. 
41'1. Teachllut Agrk:ultural llechantca D. (3-0)· Cr. 3. 
S. Off-campus. Prefequialte: 416. ()qran!zation cl lnatruc-
tional unitS; eelectlon d. tools, equipment, euppUes, and 
reference materlals; devel~ment and organlziltlon d fa-
cillties for lnatructlon ln hlgh school and vocational~ 
nlcal programs. 
418. Developmente lD Agrlcu.itural Mecbaldca. 0·2 or 
2-4) Cr. 1 or 2. F.W.SS. Off-campus. Five weeks. Pre-
requisite: 415. Selection, prtnclples cL qJeratlon, appllcatlon 
and maintenance of equipment and matertall uaed lD 
mechanized aartculture and development d. lnatructlonal 
units for vnrn.tlonal-techmcal prograD18. 
A. Small uasollDe ~Dglnea. 
B. Electric Motors. 
C. Controll for Automation in Agrfculture. 
D. Electrl~ In Agriculture. 
E. Materlala for Airfcultural Structures. 
F. Tractor EDglnea. 
G. llydraullca in ~ture. 
H. Metal Construction. 
I. Agrlcultural Machlnery. 
419. Envtronmenta=temef« AnJmaJProckctlon. (3-0) 
Cr. 3. F.S.SSI. Prer te: Junior claaalflcatlon. Effecta 
d. thermal environme on antmal performance. Veutllatlon 
and lnaulation for antmaJ houstna- FuncUonal pJannlng of 
animal facUlties. Feed-procesalng system& Economic COD· 
siderattons of bulldlngs and eqUipment. Not open to stu· 
dents having credit 1D 219. 
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420. Water SupulY and ADlmal Waate Management. (3-0) Cr. 3. Att; W., dfered 1974. Prerequisite: Junior 
claaalftcatlon, ten credits In biological science. Planning 
farmstead water systems, home waste disposal, and Uve-
stock waste management. The control d pollution and the 
developing of meChanized systems for waste bandllng. 
421. Farmstead Planning. (2-3) Cr. 3. Alt. S., dfered 
1975. Prerequisite: 419. Planning a functional, economical, 
and attractive farmstead. Plana. materials, and structural 
considerations d agricultural bulldlngs for llvestock housing, 
crop and machinery storage. 
434. Advanced Machinery Mana~ment. (3-3) Cr. 4. 
Alt. F., offered 1974. Prerequisite: 3 . Use dprobablllty 
data for slzlnsi agricultural macblnes. Principles of opera-
tion and callDraflon of agricultural macblnes. Safety con-
siderations ln macblnery selection and operation. 
439. Mechanization d Horticultural Crops. (2-3) Cr. 3. 
Alt. F., dfered 1973. Prerequisite: Juntor classification; 
334 or ftve credits In bortlculture. Analysis d greenhouse, 
nursery, truck crop, and orchard operatlonsandmachlnery. 
AdJustment, selection, capacity, and management d horti-
cultural equipment. Biomechanics of malntalnlng quality 
through mecllanlzatlon. 
474. Agricultural Safety. (2-3) Cr. 3. Alt. S., dfered 
197 4. Prerequisite: Junior classification, six 300-level credits 
In ~cultui'al mechanization. Risk recogp.ltlon, hazard 
anal.Ysla, and danger evaluation lntheastrlcWturallndustry. 
Eplaemiologlcal study cl accldents. Proauct rellabWty, sale 
design, ancf safe operation. 
490. 8peclal Problems. Cr. 1 to 5. 
H. Honors. 
P. Power and Macblnery. 
Q. Structures and Envfronment. 
R. Electric Power and Processing. 
S. Soil and Water. 
T. Construction and Maintenance. 
• The department recommends that credit In both 134 
and 334 not be applled toward graduation. 
• • The department recommends that credit in both 154 
and 254 not be applled toward graduation. 
Agriculture 
Lee R. Kolmer, Dean of Agriculture 
Louis M. Thompson, Associate Dean 
Professor: Wallace 
Assistant Professors: Alexander, Bruene 
Instructors: Hogberg, Mohn, Pals, Plambeck Stadlman W~er ' ' 
Courses listed below are offered for undergraduate 
students in all curricula of the College of Agriculture. 
See also individual curricula in the section College of 
Agriculiure. 
1M. PracUcalWork. A minimum d six months' practical 
work ln the student's fteld d. study ls required for gradu-
ation. This requirement sbc~lld be met before the beginning 
d the junior year. 
110. Farm .Operation Orientation. (1-0) Cr. R. F.W. 
290. Speclal Problems. Cr. 1 to 3. Prerequlsite: Soph-
omore chisslftcation. Independent study for two-year farm 
operation students ln a speclftc area (or which no course 
ls avallable and ln an area not assigned to an existing 
department. Approved by the prdessor In charge of the 
farm operation curriculum. 
400. Farm Operation. (3-4) Cr. 4.F.W.S.SS.Prerequistte· 
Econ 330, junior classlftcation In College d Agriculture: 
Participation In the management and operation of an Iowa 
farm. The class ls responsible for the plans, records, and 
decisions d buying and se~ d llvestock, crops, and 
equipment. Trips to farms and markets. 
490. Speclal Problems. Cr. 1 to 3. Prerequisite: Junior 
classlftcation In the College d Agriculture. Independent 
study d a specific area for whlch no course is avallable 
and ln an area not assigned to an existing department. 
The proposal by the stuaent Is subject to the approval 
of the associate dean or the bead of the farm operation 
curriculum. 
499. Senior Seminar. Cr. 1. W. S. Satisfactory-fall Current 
topics of Importance ln agriculture. Lectures by College 
of Agriculture staff and visitors. 
Agronomy 
john T. Pesek, Jr., Head of Department 
Professors: Amemiya, Irvin Anderson, Marvin Ander-
son, Atkins, Black, Bremner, Browning, Eberhart, 
Frederick, Frey, Green, Hallauer. Hanway, Hutch-
croft, Kirkham, Peterson, Pierre, Riecken, Robinson, 
Russell, Schaller, Scholtes, Scott, Shaw. Shibles, 
Shrader, Skrdla, Staniforth, Stritzel, Harvey Thomp-
son, Louis Thompson, Voss, Wedin, Woolley. 
Associate Professors: Irving Carlson, Clark, Dumenil, 
Eldredge, Fehr, Fenton, George, Hodges, Jarvis, 
Loesch, Pearce, Taylor, Troeh, Webb, Yarger. 
Assistant Professors: Benson, Richard Carlson, Engle-
horn, Knott, Mock, Nicholson, Schafer, Tabatabai, 
Talde, Vaughan. 
Instructors: 1 ennings, Pepper, Prior. 
Undergraduate Study 
For undergraduate curriculum in agronomy, see 
College of Agriculture, Cu'rricula. 
Students electing agronomy as a major will prepare 
themselves for positions in agricultural industry, 
business and government. Graduates accept positions 
in the seed, fertilizer, and chemical industries as 
agronomists, production managers, and sales and 
promotion personnel. State and federal agencies employ 
agronomists as extension specialists, county extension 
directors, soil scientists, soil conservationists, and 
food and drug inspectors. Land appraisal, farm 
management, turfgrass management, and farming are 
additional areas of work open to agronomists. Stu· 
dents who are reasonably certain of going on to 
graduate school should elect the agronomic science 
specialty. 
Graduate Study 
The department offers work for the degrees Master 
d Science and Doctor of Philosophy with majors 
in crop production and physiology, plant breeding, 
soil physics, soil chemistry, soil fertility, soil micro-
biology and biochemistry, soil morphology and genesis, 
soil management, and agricultural clim~tology. Minor 
work is provided for students taking major work 
in other departments. A nonthesis option is avail-
able for the master's degree. 
The department also cooperates in the inter-
departmental program of water resources. (See Water 
Resources.) 
Prerequisite to major graduate work in crop 
science and soil science is completion of an under-
graduate curriculum substantially equivalent to that 
recommended for pregraduate tram1ng m the agronomy 
curriculum at this institution. The foreign-language 
requirement, if any, for the M.S. and Ph.D. degrees 
is established on an individual basis by th~ program-
of-study committee appointed to guide the work of 
the student. 
Open to graduate students for minor credit only: 
318, 354, 364, 406, 415, 417, 424, 434, 444A, 
444B, 453, 457, 473, 483, 485. 
Counes Primarily for Undergraduate Students 
110. Orientation ln Agronomy. (1-0) Cr. R; F. Oppor-
tunities, challenges, and scope oC agronomy. Assistance 
1n career planning. 
112. Crop Production. ( 3-0) Cr. 3. W. Green. For stu· 
dents 1n winter quarter farm operation program only. 
Appllcatlon of plant-soll-cllmate relationships to crop pro-
duction practices. The department recommends that credit 
1n both 114 and 11~ not be applied toward graduatron. 
114. Prlnclples ~ Crop Production. (2-3 to 6 lndlvld-
uallzed stud;Y) Cr. 4. F.W.S. Introductory prlnclp_les ~ 
plant-soll-cU.mate relationships ln crop croductlon. The de-
partment recommends that credlt ln oth 112 and 114 
not be applled toward graduatiQD. 
152. Soil& (3~) Cr. 3. For students ln winter quarter 
farm operation program only. StrltzeL Principles and con-
cepts regardlng soU formation and classlfleatlon. Relation-
ships between the p~yslcal-cllemlcal properties of soU and 
their management. The departmentrecommendsthatcredlt 
1n both 152 and 154 not be applled toward graduation. 
154. Fundamentals of SoU Sclence. (2-3 to 6 arr.) Cr. 
4. F.W.S.SSL Prerequisite: Chem 141 or 147. Schafer. 
Introduction to physical, chemical, and blolog!cal properties 
of sons. their formation. classlflcatlon, and dlstrlbution. 
Rural and urban use. The deparbnent recommends that 
credit ln both 154 and 152 not be applled toward grad· 
uation. 
206. Introduction to Meteorology. (Mteor 206) (3-0) 
Cr. 3. F. W. S. Richard Carlson. IntrOduction to basic mete-
orological proce11ses. The general clrculatlon, solar and 
terrestlal radiation, fronts. cyclones and anticyclones, 
weatll.er maps, and forecasting. 
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212. Graln and Forage Crops. (3-2) Cr. 4. F.W.S. Pre-
requlslte: 114. George. Crop-plant characteristics. adap-
tation, and quallty with major emphasis on the production 
and management d forages, corn, soybeans, and small 
graln crops common to midwest agriculture. 
244. SoU Fertlllty and Crop Mana~ment. Cr. 3. S. Pre-
requisite: 112 or 114 and 152 or 164. Stritzel Integrating 
soli fertlllty and crop management principles and prac· 
tlceslnto profitable land-use programs. Characteristics and 
use d fertlllzers and agricultural chemicals ln crop pro-
duction. 
310. ~onom,y Seminar. (1-0) Cr. 1. F.W. Prerequlalte: 
206; 354. Stat 101 or 104. Thompson. Interpretation~ 
research data relating to soU-plant and soll-plant-cllmate 
relationships. 
314. Turfgrass Management. (Hort 314) See Hortl-
cu~. . 
315. Crop Growth and Culture. (4-0) Cr. 4. F.W.S.Alt. 
SSI, offered 1974. Prerequlslte: ~!~ Blol 101; Chem 
231 recommended Pearce. ~slowtPcal aspects ~ crop 
growth; appllcatlon to cultural practices. 
318. Principles ~ Crop Ph.valology. (3-0) Cr. 3. S. Pre-
requisite: Bot 310 or 320. Pearce. Baste principles con-
cerning the growth, development and production ~ crop 
communities ln relation to thelr environment. 
338. Seed Teclmoiosy. (Bot 338) See Botany. Everson. 
3M. SoU Fertmty. (3-8) Gr. 4. F.W.S.SSIL Prerequlslte: 
154. three chemistey c::ourses. Frederick. Chemlc&l, blo-
loglcal, and physical properties of sons ln relation to plant 
l{rOwth and development. Nutrient behavior ln the solL 
Fertlllty evaluation. Prlnclples guldlng use of llme, manure, 
and fertlllzers. 
86'1. Forest SoU a. (For 367) ( 4-8) Cr. 5. W. Prereq-
uisite: Cbem 231. Scholtes. Formation, classlflcatlODt_ ana 
occurrence of sons. Phys1~1 chemical, and blologlcal soU factors affecting forest growtn. 
384. SoU Reaouree CoDServation. (2-3) Cr. 3. F.S. Pro-
requlslte: 154 or 357. Troeh. Relation ~ soU properties 
and land morphology to erosion. Principles and methods 
d conserving soll -Preparation ~ a land-use plan. Out-
d·town field trlps. 
400. Agrlcultural Travel Coune. Cr. 4. SSI. Prereq· 
ulslte: Junior or senlor classlflcatlon, permleslon ~ in-
structor. 
A. American Tour, dfered 1975. 
B. European Tour offered 1974. 
Students t.ak1nK tblt; course wlll also be required to reglater 
for An.S. 400 lor 4 credits. Tour and stuc:\Y ~ prodUctlon 
methods 1n major crop and Uvestock re~ns d the United 
States and other countries. lnfiuence d ate, soU, ~og­
raphy, markets, and other factors on Uvestock and crop 
prodUction. 
406. CUmatee of the ConUnenta. (Mteor 406) (8-0) Cr. 
3. W. Prerequisite: 206, Math 104, senior claaslflcatlon. 
Shaw. World Climatology and factors controlllng lt. Cllmatlc 
analogues as a means of comparing cllmatea. The cllmates 
of dlff'erent continents. 
409. Crop Protection. (3..()) Cr. 3. W. Prer~ulelte: Junior 
classlflcatlon 'aDd 5 credits In blol~. Stanlfoitb. Practices 
related to the blolo~cal, chemical. and cultural c::ontrol of 
weeds, insects, and plant dlse~_i!z_!"ltb particular emphasis 
on the use and princl:: under&yUlg the herbldde, msectl· 
dde. and funglclae te logles. 
411. Crop Sclence Seminar. (1-0) Cr. 1. W.S. Prerequlslte: 
Senior classlfication. Interpretation and presentation d 
research data relating to crop sclence. 
413. 1'udgrau Sdence. (Hort 413) See Hortlculture. 
415. World Crops: Adaptation and Distribution. (3-0) 
Cr. 3. F. Alt. ssr, offered 1976. Preregulslte: 114, BloL 
101. Woolley. Origin and adaptation d crop pJanta. In· 
Duence d ehvlronmental factan on distribution and pro-
duction d cereal, aU, fiber, sugar, and other crops. 
417. Prlndples of Crop Productfcm and Manag~t. 
(3-0) Cr. 3. 
A On CampU& Alt. SSL Three week& Offered 1974. 
B. Off Campus. S., offered 1974, 1976. ' 
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Prerequlette: Graduate classlflcatkm. For those students 
not maJoring In agro~. Application of new research 
knowledge to the imderatandiDB and solution of current 
crop management problema. 
424. PriDcJDiee f1 Plaut BreedlDa L (3-0) Cr. 3. F.S. 
Prerequisite: "316 ar 318 or 416; <Ten 340. Green. Baste 
prlDclPles used In improvement d field crops. Pure Une, 
mass aelectlon, and mwti-Une concepts; hybridization, p_ed-
lgree and bulk systems, backcrosslng lnbreedlng, and other 
tireedlng procedures In relation to seii- and croes.fertJJizlng 
species. 
434. P~es and Pasture: llaagement and Utlllzaticm. 
(3-0) Cr. 3. F. Prerequlslte: 212 or 316 or 318; An s. 
114. Wedln. Forage and pasture man:fement, prlnc_!ples 
and practlces, as related to Iowa an midwestern U.S., 
wlth economic conalderatlons. SoU-plant-animal relation-
ships. Role d ruminant& as forage convertors. 
438. Seed Biology. (Bot 438) See Botany. 
444. SoU and Crop Management. 
A. SoU Ma~ement (2-0) Cr. 2. F. W.S.SSI. Prerequisite: 
364. StrltzeL 
B. Crop Ma~ent (2-0) Cr. 2. F.W.S.SSI. Prerequlslte: 
212 or 316 or 318. Woollev. 
Integrating tile prlnclples of agronomlc sclence with son 
and ~ m~ent systems and practlcea. Basic plant-
soll-clliriate relatlonehlps are used In solving field prob-
lems wlth emphasls on achlevlng optimum land use and 
efllclent crop productlon. Whlle the courses can be taken 
as ~e, lnCI~endent units, lt la recommended that they 
be taken jointly. 
45L SoD Science Seminar. (1-0) Cr. 1. F.S. Pesek. Pre-
:a~:te: Senlor clasalflcatlon. Interpretation and presen-
of research data relaUng to son science. 
453. FerU1Izer& (3-0) Cr. a F. W. S. Prerequisite: 354. 
Strltzel Ty))es, properties, and producUon of fertlltzers; 
cholce and ·use of ferttllzer In relation to son J)roperties, 
environmental condltlons, crop requirements, ana economic 
factors. 
458. Management lmpllcationa f1 Recent Soil Research. 
A. On Campus. Cr. 3. Aft. SSI. Three weeks. Offered 1975. 
B. Off Campus. Cr. 3. S. Offered as requested. 
Prerequisite: 354, graduate clasalflcatlon. For students not 
majoring In agronomy. 'lf!gllcatlon d new research know-
ledge to the underatan and solution of current soli 
management problema. 
467. SoU Chemla~ and ~ale& (3-0) Cr. a w. Pre-
requl~te: 354. Troeli Chemlcill, ph.vslcal, and mlneral-
ogleal P..ropertlea of eoll& Influence of particle slze on son 
pro~ea. A study of the coUoldal system and the move-
ment of materlala fn sons. 
473. SoU Geneala and Survey. (2-5) Cr. 5. F.S. Pre-
requlalte: 154 or 367. Scholtes. Development, character-
Istics and ldentlflcatlon d aolla; study cl soli prdlles 
and bmd eurfacea; remote senaq; theory and practice 
cl aoU mapping; Interpretation and utlllzatlon d eon survey 
Information; two 2-daY field trlpa. 
48& World Soil Reeaarces. (2-0) Cr. 2. Alt. W., offered 
1976. Prerequlalte: Chem. 141 or 1~junlor or aenlor 
clasalflcatlon. Shrader. Prop~es d a ; world soU geo-
graphy; ~~ent and potentlal P!oducttvlty cl aolls In var-
loua con nts, and factors lilfluenclng their utlllzatlon. 
485. SoU Ecoloo. (Bact 486) (3-3 or 5) Cr. 4 or 5. 
F.S. Prerequisite: D4, Bact 300. Fredertck. Role cl micro-
~ma In aoll-_p!Ant environment. Carbon, nitrogen, 
and mlneral trau.srarmatlona. EcolCHdcal relationships. Ap-
pllcatlons to aoll fertlllty, legume fnoculatlon, pesticides, 
Pollution control, and feea storage. 
490. ~Prclblema. Cr. arr. Ope;:,!\uallfiedatudents, 
after con.iultatlon wlth prcieasor In a area cllnterest. 
~~:. -.::~~~ :~":: cc:a:::. ~d"e'!rl 
an analyela d aoU, cllmatlc, and crop-production resources 
cl the student's home country ls suggested. 
H. Honora Program. 
Coones Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Orientation Seminar. (1-0) Cr. 1. F. Prerequisite: 
Graduate classlflcatlon ln agron~. and from foreign 
country. Pesek and staff. An introduction to Iowa and 
U.S. alniculture for lnternatlonal scholars. Fleld trlps when 
possible. Departmental role in the functlonlng of research. 
teachlng, and extension in fuJflJUng the charge given the 
land-grant unlverslty. 
505. MlcrocDmatoloJcy. (Mteor 505) (3-0) Cr. 3. S. Pre-
requisite: 206. Shaw. T&e heat exchange near the ground. 
Relation d ~ography and plant cover to the mlcro-
cllmate. Modlficatloll of mlcro-cllmate by agricultural op-
erations. 
506. Methods ln Cllmatology and Meteorology. (Mteor 
506) (3-0) Cr. 3. Alt. S., offered 1975. PrereqW81te: 5051 Stat 401, Math 122 or 223. Shaw and Takle. MathematlcaJ 
and statlstical methods applled to the study of atmospheric 
and cllmatic processe& 
514. Ada_ptatlon and Ecology cl World Cr~s. (3-0) 
Cr. 3. W. Prerequlsite: 114; 315 or 318; Gen 340. Mock. 
Prlnclples and concepts of ~ evolution, adaptation 
and ecology of world crops. Genetic and physiologic as-
pects of plant response to environment. Distribution cl 
world crops on a cllinate basts. 
51& Advanced Crop Production. (3-0) Cr. 3. W. Pre-
requisite: 315 or 318 or 444. Woolley. Basic concepts in 
plant-soU-climate relationships wlth emphasis on recent 
advances In crop culture and management. 
524. Prlndples cl Plant Breeding U. (3-0) Cr. a. W. 
Prerequisite: 424, Bot 407. Atkins. Appllcatlon of genetic 
prlnclples to lmp~ovement cl field crops. Topics covered 
lnclude lnterspeclfic and lntergenerlc hybrldlzatlon, induced 
polyplolclY, induced mutations sterllity mechanlama, char-
acter lnlieritance and specllk; breeding considerations 
related to a spectrum of crop species. 
534. Pasture and Forage Research Methods. (3-0) Cr. 
3. Alt. W., offered 1975. Prerequisite: Stat 401 and Agron 
434, or permlsslon of lnstructor. Wedin. Research methods 
for pasture and forage. intake-quaHty assessment ln studies 
either dependent on or independent cl animal effects. 
Adaptation cl methods to grassland development. An-
alyses and interpretations cl pasture and forage research 
results, wlth considerations of forage economics. 
553. SoU-Plant Relationships. (3-0) Cr. 3.F. Prerequisite: 
354. Black. Composition and properties cl soils in relation 
to the nutrition and growth of plants. 
556. Labora~ Methods ofSolls InvestlKatlons. 
A. SoU Mlcrobiol~ and Blochemlatry (1.:S to 5) Cr. 2 
to 3. Alt. S., offered 1975. Prerequisite: 485. Bremner, 
Frederick. 
B. Soli Chemistry (3-3 to 6) Cr. 2 to 4. F. Prerequlaite: 
Chem 211. Black. 
C. SoU Physics (0-4 to 6) Cr. 2 to 3. W. Prerequisite: 
577. Kirkham. 
661. Irrigation Anlculture. (3-0) Cr. 3. Alt. S., offered 
197 4. Prerequisite: '"354. Troeh. Properties cl soils ln re-
lation to lrrlgatlon; use and quaHty of lrrlgatlon water; 
reclamation Of saUne and sodic solls; soll-pfant-water re-
lationships; management of lrrlgated cropland; lrrlgatlon 
ln humid regions. 
565. Advanced SoU Man&pment and Conservation. (3-
0) Cr. 3. Alt. W., offered f974. Prerequisite: 364, 473, 
Ag M 306. Shrader. Fundamental principles Involved in 
the management, improvement, and conservation of solls. 
575. Soil Morphology Genesls, and Claaalflcation. (3-0) 
Cr. 3. W. Prerequisite: 473, 553. Fenton. Morphology and 
formation d solls, systems cl classlflcatlon, and geographical 
distribution d seils. 
577. Soli Phyalca. (3-0) Cr. 3. F. Prerequisite: 354, 
Math. 122 recommended. Kirkham. Relation of physical 
properites c4 seils to plant growth. Particle-size Cll.Strlbu-
tlon, soU structure, clay mineials, son moisture, rheological 
properties. and soli temperature. 
685. Soil Microbiology and Biochemistry. (Bact 585) 
(3-0) Cr. 3. W. Prerequisite: 485. Frederick. Nature of 
the microbiological population of the soU; actlvltles of 
soU microorganisms, Interactions between soU population 
and soU properties and plant growth; interpretation of 
biological data. 
590. SpeclalToplcs. Cr. arr. Prerequisite: Fifteen credits 
in agronomy. Literature reviews a~dconferences on selected 
topics ln crops, soils, or cllmatology according to needs 
and interest d student. For foreign students, an analysis 
of soU, cllmatic, and crop production resources of the stu-
dent's home country is suggested 
Courses for Graduate Students, major or minor 
600. Seminar. (1-0) Cr. 1. F.W.S.Reportsanddiscussions 
of recent llterature and current investigations. 
A. CrQPs. Carlson, Fehr, Hallauer. 
B. SollS. Black. 
C. Soll-Plant-Cllmate. Shaw. 
609. Agricultural Cllmatology. (0-1) Cr. 1. F.W.S.SS. 
Shaw. Consultation with Instructor, special problems, and/ 
or reports on reading assigned in consultations with the 
instructor. 
615. Environmental Crop Physiology. (3-0) Cr. 3. S. 
Prerequisite: Fundamental background ln plant physiology 
and crop science. Shlbles. The plant-environment inter-
action in relation to growth and production of crop com-
munities. 
620. Colloquium ln Crop PhyslQlogy. (0-2) Cr. 1. W. 
Prerequisite: Graduate classlflcatioi\· and permission of 
instructor. Anderson, George, Pearce, Shlbles, Wedin, 
Woolley. Presentation of papers and informal discussion 
of selected llterature topics in crop physiology. 
623. CytoJrenetics ln Plant Breediq. (3-0) Cr. 3. F. 
Prerequisite:- 524, Gen 401, Bot 60lf. Peterson. Cyt~ 
genetics in plant breeding. Topics include chromosome 
recombination, principles of chromosome palrlng, dlstrl-
butlon of genetic materials, aberrations, polyplolds, genome 
relations, aneuplolds, nullisomic analysls, and interspeclflc 
hybrids. 
624. Advanced Plant Breeding L (4-0) Cr. 4. W. Pre-
requisites: 524, Stat 436, Gen 630. Russell Types of gene 
action ln plant breeding. Topics include heritability, in-
breeding depression and heterosis, development and eval-
uation of parental materials, prediction of hybrid perform-
ance, procedures and problems in testing for general and 
specific comblnlng ablllty, factors llmlting efficiency of 
selection and testing. 
.· 
625. Advanced Plant Bree~ IL (3-0) Cr. 3. S. Pre-
requisite: 524, 624, Gen 630. Frey. Relation of population 
structure to plant breeding. Topics include breeding systems; 
relation of population structure to inducing varlablllty 
and to selection procedures; theory of pure llnes, 
synthetics, and multi-llne varieties; Importance of genetic 
shifts and homeostasis In plant breeding. 
655. Advanced SollFertlllty. (3-0) Cr. 3. Alt. W., offered 
1975. Prerequisite: 553. Black. Evaluation of soil fertility 
and fertilizers; theory and appllcations. 
657. SoU Chemistry. (2-0) Cr. 2. Alt. S. «Xfered 1975. 
Prerequisite: 553, Chem 494 or equivalent. Scott. Chemical 
and mineralogical properties of soli colloids. Ion exchange 
and soU reaction. 
675. Advanced SoU Genesis and Classlflcation. (0-2) 
Cr. 2. Alt. S., offered 1974. Prerequisite: 575. Riecken. 
Processes, reactions, and theories in soU formation; prin-
ciples of soU classlflcatlon. 
677. Advanced SoU Physics. (3-0) Cr. 3. Alt. S., «Xfered 
1975. Prerequisite: 577..t Math 122, Math 223 recom-
mended Kirkham. The uow and distribution of water, gas, 
and heat in soils. Physical principles and appllcations. 
685. Advanced SoU Blochemls~. (3-0) Cr. 3. Alt. S., 
offered 1974. Prerequisite: 585. Bremner. Nature of soU 
organic matter, and biochemical transformations brought 
about by soU microorganisms. 
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699. Research. 
A. Agricultural Cllmatology. 
B. Crop Production and Physiology. 
C. Plant Breeding and Cytogenetics. 
D. SoU Chemistry. 
E. SoU Fertlllty. 
F. Soli Management. 
G. SoU Microbiology and Biochemistry (Bact 699) 
H. SoU Morphology and Genesis. 
I. Soil Physics. 
Air Force Aerospace 
Studies 
Professor and Head of Department: Col. Loye. 
Associate Professor: Maj. Shiffert. 
Assistant Professors: Capt. Larkins, Capt. Lansdale, 
Capt. Marlier 
Undergraduate Study 
The objective of Air Force Aerospace Studies 
is to provide officers commissioned as second lieu-
tenants who are interested in careen in the Air 
Force. 
The curriculum is divided into two two-year 
phases, the general military co.urse (GMC) and the 
professional officer course (POC). Students may elect 
to substitute a 6-week field training period at an 
Air Force base for the GMC portion c:l the cur-
riculum. Completion of the general military course 
either on campus or in the 6-week field training 
is a prerequisite for entry into the professional officer 
course. Cadets who complete the on-campus GMC 
classes are required to attend a 4-week field training 
period if they elect to enroll in the POC. 
Selection for the professional officer course is 
on a competitive basis, and cadets enrolling in this 
course must meet certain mental, physical, and 
moral standards. Qualified cadets may elect classi-
fication as flight candidates and receive flight 
instruction during their final year in the POC. 
Upon enrollment in the POC, all cadets are required 
to complete a contractual agreement with the Air 
Force, which obligates them to four years of active 
duty as an officer in the United States Air Force 
if in a nonflying category, and six years if a pilot 
or navigator. Uniforms and texts are supplied to 
the cadets, and those in the POC receive a monthly 
subsistence allowance. The best qualified cadets 
participate in a College Scholarship Program {CSP) 
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that provides payment d. full tuition, fees, and text· 
boob. In addition, the CSP cadet receives the 
same subsistence allowance paid all cadets who have 
entered ~nto the contractual agreement. Eligibility 
requirements for the CSP change from time to time; 
interested students should contact tbe Department. 
Additional information concerning Air Force 
Offacer Education may be obtained from the Pro-
feaor d Aerospace Studies, Iowa State University. 
Also see ()jfiur Edueation. this catalog. 
Coones Primarily for Unclapadoate Students 
1•&1, 142, 143. C~~ UDlted States MWtary 
Fozeea. (1-0) Cr. 1 each. r. FuDCtlons rl U.S. mllltary 
forces; defense 9f.Banlzatlon and poUcy maklnJrbt~!lclea 
and atrateglea f1 Soviet Union and Communlst CJ and 
U.S. defense aWaocea. 
141.\. 142A, 148A, 2ft1A, 242A, 24M. Co.rpa TralDlDg. 
(0.1) Cr. R each. Yr. lnltlal military tra1Dlng related to 
wearbur the uaU'orm, eogaglna In miJltary customs and 
courteelea, parUcJpati.Qa -In- mllltary ceremODles, glvlDg 
miJitaey commandS ancflnatrucUona, correctlDg and evalu-
atlDB such akllla, and learning the r~ons~lllty rl an Air 
Force oftlcer. Most d. Ume spent with formal and Informal 
presentations describing wori ~ an dflcer. 
2'1, ~ ~ Uldted States Military FCJrCeB In a Con-
t.e~ary World. (1-0) Cr. 1 each. Yr. FuncUons rl U.S. 
m.W 'i forces; defense oraamzatlon and poUey maJdng; 
poUclea and strategies rl "Soviet Union and Communlst 
China, and U.S. defense aJUances. 
M1, M2, 343. Growth and Development d. Aerospace 
Power. (3-0) Cr. 3 each. Yr. Prerequfslte: 243 ar eqUiva-
lent. Aerospace power, astronautlcs, and ~ace operations; 
probable developments In manned al.rcraft and space oper-
ations. Development ol communlcatlon akllls needed by 
Junior alllcera. 
MIA, M2A, MSA, 441A, 442&\, 443A. Corps TnllnlDg. 
(0-1) Cr. R each. Yr. Advanced leaderablp tralnlng _per-
~ to plannlng, orpnlzlng, supervising, conductlllg, 
1J8, and evaluating mtlltary actlvltfes; preparlrig 
an presenting brl~ and other communications; pr& 
vldl~ counsel; auldance, Information, and other services 
wblcli lDCreaae the understanding, motivation. and per-
fonnance of other cadets. 
401. ~Gl'OWldSc:hooL (3-0) Cr. 3. F. Prerequisite: 
343 or equlvalimt. Theory d fUght; Federal Aviation reg-
ulatloDI; avlatlon meteorology; aerial navigation; flight 
computers; radio communlcatrons. 
441,442, 443. The Praleulonal omcer. (3-0) Cr. 3 each. 
Yr. Prerequisite: 343. Prdesslonallam, leadership, and 
management; -meanlDB rl prdesslona.llsm and prdesalonal 
reapoiislbllitles; the inllltary justice :f:fm, leadership 
theory and practices; management p~ plea and func-
tlODS, problem solving; management too1a, pract!ces, and 
controls. 
Animal Science 
L.N. Hazel, Head of Department 
Professors: Anderson, Balloun, Beresford (Emeritus), 
Burroughs, de Baca, Eggleton, Ewing, Foreman, 
Freeman, Goll, Haynes, Herrick~ Jacobson, Kild~ 
Kline, LaGrange, Lee, Lush, Marion, Melampy, 
McGilliard, Normkog, Porter, Self, Shearer, Sims, 
Speer, Trenkle, Voelker, Willham, Zmolek. 
Associate Professors: Brackelsberg, Christian, Eastwood, 
Ewan, Kiser, Owings, Parrish, Robson, Rust, 
Stevermer, Stromer, Topel, Vetter, Warner, Wicker-
sham, Young, Zimmerman. 
Assisttml Prt(essors: Beitz, Berget, Berthelsen, Brant, 
Geasler, Hasiak, Hoffman, Holden, Jurgens, Nelson, 
Siers, Snook, Wunder. 
lnstrumm: Olson. 
Undergraduate Study 
For undergraduate curricula in ·animal science 
and dairy science, see College of Agriat/tur;e. Curriculll. 
The department offers the degrees Bachelor of 
Science in animal science, Bachelm- of Science in 
dairy science, and complementary work toward ad-
mission to schools of law, medicine, and veterinary 
medicine in either curricula. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with majors 
in animal breeding, animal nutrition, meat science, 
muscle biology, nutritional physiology, physiology of 
reproduction, poultry breeding, poultry nutrition, 
and poultry products technology. Minor work is 
dfered in these areas to students taking major work 
in other departm~nts. For students desiring more 
general training, the degree Master of Science is 
offered in animal production. In this program 
additional course work may be substituted for a 
thesis. 
A strong undergraduate program is required for 
those students interested in graduate study. Fun-
damental training in biology, chemistry, mathematics, 
and statistics is requisite to a satisfactory graduate 
program. Graduate programs inanimalscienceinclude 
supporting work in areas such as agronomy, anatomy, 
bacteriology, biochemistry, chemistry, economics, food 
technology, genetics, physiology, and statistics. Stu-
dents may ch003e graduate programs involving a 
joint rmUor with one of these areas. 
The department also cooperates in the inter· 
departmental program of cell biology. (See Ct!l 
Biology.) 
The foreign language requirement, if any, JS 
established on an individual basis by the program-
of-study committee appointed to guide the work of 
the student. 
Open to graduate students for minor credit only: 
318, 319, 350, 351, 420, 423, 425, 427, 429, 431, 
434, 436, 437, 470, 471. 
Coones Primarily for Undergraduate Students 
110. Orlentatloa In Animal Sdence. (1-0) Cr. R. F. W.S. 
Survey of animal science field. 
114. Animal Production. ( 4-2) Cr. 5. F. W. S. Basic ele-
ments of the C:~atlve characteristics and bodily func-
tions of farm als, their place In animal agriculture, 
and the production, evaluation, and marketing of their 
product& Includes cattle for meat and mllk, horses, sheep, 
swine and poultry. 
115. Light Horses and Ponle& (2-2) Cr. 3. F.W.S. Breeds 
of horses and ponies for work and pleasure. Selecting, 
~=g, breedlrig, feeding, care, management, and mar-
170. Meat and Meat Proces&Jng. (2-2) Cr. 3. F.W.S. 
Prerequlslte: 114 or F &N 107. Composition of meat and 
lts nutritive value. Selection, grading, ldentifylng, curing, 
and freezing meats. 
218. Feeds andFeec:Bug. (3-2) Cr. 4. F.W.S. Prerequisite: 
114. Practical feeding and management cl hogs, beef and 
dairy cattle, and sheep. Not accepted for credit for animal 
and dairy science degrees. The Clepartment recommends 
that creCiit ln both 218 and 319 not be applled toward 
graduation. 
225. Animals In the American Econ~. (3-2) Cr. 4. 
F.W.S. The origin. development, and contribution cl dlstlnct 
animal types. -Adapting 9.nimals to the changing needs cl 
society. 
271. Meat Animal Evaluation. (2-2) Cr. 3. F.W.S. Pre-
requisite: 170, Chem 231, '"!homore standlng. Evaluation 
cl meat animals, em~has~g growth and development 
and body composition. Grades and gradlng cl meat. 
SOL Poultry Science Techniques. ( 1-3) Cr. 2. F. Pre-
requlslte: 114: Brant. A laboratory course designed to 
supplement 114. Selection of breeding and laying ~ 
grading of eggs1 premortem and postmortem gr~ of poultry1 studi ot internal organs and their functfons. Trips to nearoy poUltry farm& 
305. Livestock JudlrlDK. (0-6) Cr. 3. F.S. Prerequisite: 
271, 115 recommendecl Warner. Beef cattle, hogs, sheep, 
and horses. 
315. Light HOI'Be Husbandry. (1-4) Cr. 3. F.S.SSI. Pre-
requisite: 115. Kiser. Fee~, breedlna, selection, care, 
handl.l.!!g, tralnlng, and marketing clllglit horses and po-
nies. Engllsh and Western equitation. Field trips. Yee. 
318. Fundamentals cl Nutrition. (4-0) Cr. 4. F.W.S.SSI. 
Prerequlslte: Organic chemistry ,Junior standlna. Phy~iology 
recommended. Haynes, Young. Digestion ancf metaboll8m 
cl carbohydrates, fats, proteins, minerals, and vitamins. 
Measures cl energy. 
319. ADDled Animal Nutrltlcm. (4-0) Cr. 4. F.W.S.SSIL 
Prerequlslfe: 318. Foreman, Jurgens, Zimmerman. Essen-
tial nutritive requirements d. livestock and p~, sources 
and compQSltlon cl nutrients, replacement value cl feeds 
in rations, ldentlflcation cllngredlents, ration formulation, 
and feeding recommendations. The department recom-
mends that credit ln both 218 and 319 not be applled 
toward graduation. 
320. Laboratory Methods In Animal Nutrition. (1-4) 
Cr. 3. W. Jurgens. Prerequisite: 319, Chem 211. Methods 
and techniques _for _proximate, chemical and microscopic 
ana]ysls cl feedstuffs. Qualitative test for feed additives 
and adulterants. 
335. Dairy Cattle Selection. (0-6) Cr. 2. S. Prerequisite: 
Sophomore stan~. Wunder. Selection cl breeding animals 
for dairy herds. Comparative terminology, declsionmaklnft• 
and presentation cl oral reasons. Trips to dairy catt e 
farms. 
350. Prlnclples cl Anlmal Breeding. (3-0) Cr. 3. F.W.S. 
SSI. Prerequisite: Gen 340 or 350; Stat 101. Wunder. 
The genetic and environmental bases cl animal differences. 
Performance testing, selectiod, and mating systems. 
351. Applied Animal Bree.dlna. (2-2) Cr. 3. F.W.S.SSII. 
Prerequisite: 350. Sims. Appllcatlon cl q1:1antitatlve genetic 
principles ln evaluating seedstock. Methods cl me8surlna 
and ~ economic traits. Simulated breeding hera 
and flock seleCtion. 
370. Meat Merchanc:Bslng and Marketing. (3-3) Cr. 4. 
F.S. Prerequisite: 271. Kline. Effect cl nutrition, breedl.ng, 
and management on qualitative and quantitative aspects 
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of meat production. Meat merchandising and marketing 
practices. Field trips. 
371. Meat for Institution Food Service. (2-3) Cr. 3. W. 
Kllne. Prerequisite: F &N 215. Meat and poultry for bote), 
restaurant and institutional use.' Structure, composition, 
cutting, preparation, selection, sanitation, portion control, 
cooking, and carving. Field trips. For Institution manage-
ment juniors. 
400. Agricultural Travel Courae. Cr. 4. SS. Prerequisite: 
Junior or senior classWcation. Llmlted enrollment. 
A. American Tour, dl'ered 1975. 
B. European Tour, dl'ered 1974. 
Students tak!• this course wUl also be required to register 
for Agron 400 for 4 credits. Tour and study cl prodUction 
methods ln major llvestock and crop regions cl the United 
States and other countries. lnfiuence or cllmate, soU, topo-
graphy, markets, and other factors on llvestock and crops 
produced. 
420. Poultry Nutrition. (3-2) Cr. 4. F. Prer~ulslte: 318. 
Balloun. Theoretical and practical aspects cl poultry nu-
trition. Ration formulation, mixing, ancffeedlng teats. Feed-
ing programs and requirements at different ages. 
423. Poo~ Procmctlon. (3-0) Cr. 3. S. Brant. Prereq-
uisite: 318. Practical feeding and mf.nagement cl chicken 
and turkey flocks. OperatloDal study cl commercial farms, 
lncluc:Bug production and marketing practtcee. 
426. Pork Production. (3..()) Cr. 3. F. W.S.Alt. SSI, offerec:t 
1974. Prerequisite: 319, 350; 351 recommended. Chrlstlan. 
IJfe-cycle swine productlo~ 
427. Beef Production. ( 4-0) Cr. 4. F. W. S. Alt. SSI, ofl'ered 
1975. Prerequlslte: 319, 350; 351 recommended. Brackels-
berg. The beef industry from conception to consumption. 
CoW-calf and feedlot operations. 
429. Sheep Procmctlon. (3-0) Cr. 3. W.SSI. Prerequlllte: 
3~ 350; 351 recommended. Warner. CalendarlzeCI farm 
0 program. Programs for feeder lambs. WooL 
431. Animal Beorockctlon L (4-Q) Cr. 4. F.W.S. Pro-
requlslte: V Phys 264 or equivalent. Melampy. Compara-
tive anatomy, physiolOSY, and endocrlnolOIY cl aDlmal 
reproduction. 
434. Milk ProcmcUon. (3-0) Cr. 3. F. W.S. Prerequisite: 
31~1::0. Foreman. Economics clmllkproductlon.FaCWtlee, fee , management cl the mliJdns Jierd. Raising replace-
mente. 
438. Dairy Problema. (3-0) Cr. a W. Pre~qulslte: 434. 
Porter. Semfnar and dlscueslon of current problema for the 
dairyman. 
431. BlolOBY cl Lactation. (3-0) Cr. 3. F. ~ulalte: 
318. Jacobson. Development, structure, and funCtlcmal 
processes cl the mammary gland. Nutritional relatlonehlps. 
4'10. Meat Sdence. (3-3) Cr. 4. F.S. Prer~ulalte: 1'10. 
Parrish. Structure and CGq)oeitlon cl skeletal muacle and 
connective tleeue. Microbiology of meat. Poet-mortem 
changes afl'ectlng meat and meat quaUty. Fundamentall 
InvolVed ln meal processing preservation. One-day field 
trip. 
47L PoultrY Meat and Egg Teclmololf. (3-3) Cr. 4. 1!. 
Prerequlslte: Bact 300. Mai'lOn. Measurement of quaUt)! 
factor& lnfiuence of disease, environment, genetics, ana 
nutrition on quality. Processing methode. Decllnelnproduct 
quallty. Trips to nearby procesalng plant& 
475. Intercollegiate J~g Training and Competition. 
A: Cr. 1 to 7. F. W. S. L B: Cr. 1 to 6. F. W. S.; C: Cr. 1 to 4. 
F. W. S.; D: Cr. L W. S. rrerequlslte: Admission by lnvltatlon. 
A. Meat AnunaJs and Horses. 
B. Dairy Cattle. 
C. Meafs. 
D. Marketing. 
Speclallzed ~ In evalua~ and sradlng Uve antmals 
and carcaeses. Field ~s to farms1• meat paclclng flrme, 
wool marketing warehouses, and DVeetock expositions. 
480. Animal Nutrition. (6-0) Cr. 6. 8. Prerequillte: 
Fourth~year clasalflcatlon In vete~ medlclne Curric-
ulum. Nutrient requirements for animate. Sources and com-
poeltlon c1 nutrients; ration fonnulatlon and feeding prac-
tices. 
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490. Special Problems. Cr. 1 to 3. Prerequisite: Per-
mission of instructor. Open to Junior and senior students ln 
animal science, dairy sclence, and home economics, show-
ing satisfactory preparation for problems chosen. Indi-
vidual topic coliferences, and preparation of report. 
A. Animal Science. 
B. Dairy Science. 
C. Meafs. 
D. Senior Seminar. 
G. Poultry Science. 
H. Honors Program. 
Courses Primarily for Graduate Students, 
major or minor, open to quaHfied under-
graduates 
50S. Seminar ln AnJmal Production. (1-0) Cr. 1. F.S. 
Prerequisite: Permission d instructor. Discussion and eval-
uation d current topics ln animal production and manage-
ment. 
508. Animal ~rlmentation. (3-2) Cr. 4. W. Prereq-
uisite: Stat 401. Clirlatlan. The scientific method ln anlmBl 
research. Rec~ng and defining important problems ln 
the nveatock industry. Emphasis upon plan.nln.g and con-
ducting animal expenments and interpretation d the ob-
served results. 
518. Advanced Nonrumlnant Nutrition. (4-0) Cr. 4. W. 
Prerequisite: 319. Balloun, Speer. Interactions and metab-
olism (l nutrients for growth, production, and reproduction 
ln poultry and swine. 
519. Advanced RumJMnt Nutrition L (3-0) Cr. 3. S. 
Prer~uislte; 319. Burroughs. Dlaestion, absorption, and 
metabOllsm d nutrients as relateo to maintenance growth, 
lactation, and reproduction ln ruminants. 
520. Advanced Ruminant Nutrition IL (2-3) Cr. 3. Alt. 
F., offered 1974. Prerequisite: 31& McGUllard. Survey of 
outstanding literature on methodology as applied to the 
study of the physiological aspects of ruminant nutrition. 
LabOratory to lD.uatrate principles, methods, and special 
procedures. 
531. Antmal Reproduction IL (3-0) Cr. 3. F.S. Prereq-
uisite: 431. Anderson. Endocrine aspects of animal repro-
duction. 
550. Genetic Imurovement ~Farm Animals. (3-0) Cr. 
3. S. Prerequisite: 351, Stat. 401. WUlham. Gene frequency, 
gene effects, genetic variation, and covarlation ln produc-
tive traits. AdJusting for environmental differences and 
estimated breeding value. Mass, pedigree family selection, 
and Protreny teatlng. Selection indexes. BreedlDg plans for 
max[rn!i!ng rates cllmprovement. 
590. 8peclal Tq»lea. Cr. 1 to 3. Special topics ln the ani-
mal sciences, dfered on demand and dten conducted by 
guest prdeaaors. 
A. Animal Breeding. 
B. Animal Nutrition. 
C. Meat Animal Production. 
D. Dairy Productlon. 
E. Meaf Science. 
F. Reproductive Physiology. 
H. Poultry Nutrition. 
I. Poultry Products. 
Courses for Graduate Students, major or minor 
60S. Seminar ln Antma) Nutrition. (1-0) Cr. 1. F.W.S. 
Prerequlalte: Permission ~ Instructor. Dlscuaalon c1 current 
nterature; preparation and aubmlsalon c1 abstracts. 
605. Methods and Tech~uea ln Anlmal Nutrition Ex-
perimentation. (2-3) Cr. 3. F. Prerequlalte: Stat 401. Zim-
merman. Methods and techniques ln planning and conduct-
~ nutrition experiments with poultry, swme, cattle, and 
sheep. Includes vlslts to experlmentallacllltles. 
61& Advanced Nutrition-Minerals and Vitamins. ( 4~) 
Cr. 4. F. Prerequisite: B & B 406. Ewan. The role of vita-
mins and mlner8ls ln mammalian intermediary metabolism. 
Integration of cellular biochemistry and physlology of vita-
mins and minerals. 
619. Advanced Nutrition-Protein. (3.0) Cr. 3. W. Pre-
requisite: B & B 406. Trenkle. Digestion, absorption, and 
lntermedi~ metabolism of amino acids and protein. Inte-
gration of Cellular biochemistry and physiology of mam-
mal1an protein metabolism. 
620. Advanced Nutrition-Energy. (3~) Cr. 3. S. Pre-
requisite: B & B 406. Young. ~riergy constituents of 
feedstuffs and energy needs or animals as related to cellu-
lar biochemistry ana physiology. Interpretations of clas-
sical and current researcli. 
650. Population Genetics. (Gen 650) (3-0) Cr. 3. W. 
Prerequlslte: Stat 401. WUlham. Statistical methodology in 
the studY d population genetics. Concepts of a popula.tlon. 
Study of qualitative and quantitative population genetics 
including equlllbrlum and dynamic populations. 
651. Methodology ln Animal Breedlug. (3-0) Cr. 3. S. 
Prerequisite: 650, ~"Stat 402. Freeman. Techniques and 
statistical tools useful in animal breeding theory and appli-
cation. Correction tor environmental effects, estimation 
and interpretation cl components d variance, herltabWties, 
genetic correlations, and their standard errors. Kinds cl 
selection and selection index theory. 
652. Population ~ca in Animal Bree~. (3-0) 
Cr. 3. F. Prerequisite: 651, Stat 411. Siers. Population 
size, inbreeding, selection inteiJ,sity, and selection schemes 
as they affect rate cl genetic change ln farm animals. 
Conditions for optimum ehAnae, genetic limits and equi-~rl~ -- ' 
658. AppUed Anlmal Breedlag. (3-0) Cr. 3. Alt. S., 
dfered 19T4. Prerequisite: 652. Nordskog and Siers. AppU-
catlon of breeding systems, selection methods, inbreeding 
and hybridization With special reference to poultry ana 
swine. 
670. Molecular BloloKY of Muscle. (3-0) Cr. 3. Alt. F., 
dfered 1974. Prerequisite: B &B 406 or 503; 470 recom-
mended Goll. Microstructure and chemical composition cl 
muscle tissue. Che~try and biosynthesis of muscle and 
connective tissue protein. Molecular aspects of muscle 
contraction. 
671. AppRed Muscle Biology. (3-0) Cr. 3. Alt. W., offered 
1975. Prerequisite: 670 . P9.rrlsh. PhysloloJrlcal factors 
affecting muscle properties and rigor mortis. l.lpid deposi-
tion in muscle. Chemical and physical changes in muscle 
components and their relationship to muscle as a food 
Discussion of currently active research areas. 
680. Modern Views of Nutrition. (F & N 680) (2.0) Cr. 
R. W. A seminar presenting current concepts ln nutrition 
and related fields. Requlrea for all graduate students ln 
nutrition. 
699. Research. 
A. Animal Bree~. 
B. Animal Nutrition. 
C. Meat Animal Production. 
D. Dairy Production. 
E. Meat Science and Muscle Biology. 
F. Animal Reproduction. 
G. Poultry Breeding. 
H. Pou!trY Nutrition. 
I. Poultry Products. 
Anthropology 
For description of courses, see Sociology and An· 
thropology. 
Applied Art 
Clair B. Watson, Head of Depamnent 
Professors: Adams, Meixner, Navin, Petersen. 
Associate Professors: Danielson, Dawn, Fenimore, tlam-
lin, Heggen, Held 
Assistant Professors: Allen, Daket Elizabeth Miller, 
Morgan, Picken, Polster, Rogers, Stratton 
lnstnu:tors: Bro, Figura, Hedrick, Hromyak, Kumbier, 
Mcilrath, Melby, Arthur Miller, Tow, Townsend, 
Warme 
Undergraduate Study 
For undergraduate curriculum in applied art 
leading to the degree Bachelor of Arts see Home 
Economics, Curricu/Q. 
The department offers work for the degree Bach-
elor of Arts with mcYors in advertising design, art 
education, craft design, and interior design. 
I. Advertising design. This major prepares students 
for positions in graphic design, for work requiring 
imagination and skills in the layout and design of 
communication media that will express concept and 
purpose with clarity and style. 
I I. Art eclucation. This major is planned for stu-
dents preparing for certification to teach art in grades 
kindergarten through twelve. Students may enroll 
in art education. However, to be admitted to the 
teacher education program, the student must be 
accepted by a department committee and the committee 
on Academic Standards of the College of Education. 
The program outlined for art education is under 
the College of Home Economics, Department of 
Applied Art. For general requirements for teacher 
certification, see College of Eclucation. 
III. Craft design. This major provides a broad 
background in crafts with a strong emphasis in two 
craft media. The student is prepared to operate 
a shop or market crafts, to engage in freelance 
design, to work in an organizational capacity in 
community or welfare workshops, or to become a 
teacher in public or private adult education. 
IV. Interior design. This major is planned for art 
students who enter the professional field of interior 
design. 
Students applying for advanced credit must sub-
mit representative work. 
Graduate Study 
The department offers work for the degree Master 
d Arts with major in Applied Art and minor work 
to students taking major work in other departments. 
Within the Applied Art major the student may 
specialize in advertising design, art education, craft 
design, and interior design. 
Full acceptance into the graduate program re-
quires satisfactory evidence d ability in the specified 
area and the completion of a curriculum substantially 
eqlfivalent to that required c:l undergraduate students 
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in Applied Art at this institution. Of the forty· 
five credits required in the graduate prqp-am, a 
minimum of nine credits must be taken outside 
of the department. The can.didate•s graduate com· 
mittee will decide if additional work is necessary. 
The graduate program in this department re-
quires an original work or group of works or an 
investigation. Either of theJe must be accompanied 
by an appropriate thesis. Candidates may be re-
quired to prepare an exhibition of this work during 
their last term in residence. 
There is no foreign language requirement for 
the degree Master of Arts. 
The department also cooperates in the inter· 
~mental program of housing (see H«Uing). 
Open to graduate students for minor only: 433, 
446,467,468,474,484. 
Counes Primarily for Undergraduate Studeats 
103. 104. ~ 103: (2-6) Cr. 4; 104: (().8) Cr. 3. 
F.W.S.SSI. PrereqUlalte: 104; 103. 103: Creative problems 
ln deslan and cOlor with emphaale on art elements and 
prlnc1pl8s. 104: Two- and three-dlmenalonal forma lD de-
sign; varied materlala and techniques. 
150. Drawing. (0-6) Cr. 3. F. W.S.SSI. lntroduetlon to 
drawlng and compoeltton ln black and white media to 
develop figurative and nonflguratlve expression. Fee. 
1'10. Le~. (0-9) Cr. 3. F.W.S. Classic. tradltlonal, 
and modern letter forms. 
200. Art for the Elementary SchooL ( 1-6) Cr. 3. F. W.S. 
SSL ~erimentatlon with malerlals and processes tn two 
and three dlmenslons suitable for the teaCblng of arts and 
crafts tn the elementary school For nonmajora only. Fee. 
203. Color. (1-4) Cr. 3. F.W.S. PrerequWte: 103. Color 
theory and problems to develop awareness cl color inter· 
action, sensation, and light. 
233. Water-Baaed Media. (0-6) Cr. a F. W.S.SSL Pre-
requlalte: 150. Methods of painting and their relatlonahlp 
to Interpretation, color. and compo8ltlon. Fee. 
M3. Structural Fabric Dealp. (0-9) Cr. 3. F. W.SSI. 
Prerequisite: 103. Fabrlc conafructlon th!oolh nonloom 
processes; visual awareness of color throush use d natural 
fibers and dyes. Fee. 
~. M5. WeaviDa. (0-9) Cr. 8 each. 244: F. W.S.SSI; 
245: w .8. Prerequlsfte: 244: 108; 245: 203, 244. 244: 
Fabric~ on a four-harness loom. 245: Advanced weav-
ing with emphasis on dealan ci two- and three-dlmenstonal 
fa&rlca for useful or decorative purposes. 
M'1. DeelP In Ketal and EaameL (0-9) Cr. 3. F.W.S. 
SSI. Prerequisite: 103, E Gr 121. Design and ~latlon 
cl copper, brasa, and pewter and the appUcatlon d bulc 
enamel processes. Fee. 
250. Intermediate Dra1!1Da· (0-6) Cr. 3. F.W.S.SSI. Pre-
rer~lte: 150. Advanced atucJ.y ln dra~ teclmlquea and 
expeiimental media with empliaals on driwlna u an art 
form. Fee. 
261, 282. FundameDtaJa d IDterlor QeeiiD. 261: (2-4) 
Cr. 4. F. W.S.SSII; 262: (0-6) Cr. a S. Prerequlalte: 261: 
103; 262: 261. For nonmajora only. 261: ~lea cl de-
sign and color applled to the exterior, Interior, and fum. 
lsblngs cl the house. 262: Problema ln dealan and co1o1' lD 
the 1.11terlor; analyals cl home furnlahlnga ana house deaJgn. 
2M. JDterlor SketcJ11Ds. (0-6) Cr. 3. F.W. Prerequlalte: 
288. Varied technlquea lD renderlDg IDterlora. 
210 LeUer1Da for Grapibka. (0.9) Cr. a F.W. Plereq. 
ulatte: ·1031 170. Advancetf prcJbJeaw In JeUer de lip, appJI. cation. ana teclimque;. 
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272. TypograPhY. (0-9) Cr. 3. W.S. Prerequisite: 270. 
Type and-lfs application in graphic layout. 
278, 279. Fashion IDuatratlon. 278: (0-9) Cr. 3. F.W.S.; 
279: (0-9) Cr. 3. S. Prerequisite: 278: 160; 279: 278. Illus-
tration cl the fashion figure, costume rendering, layout. 
301, 302, 303. Hlatory cl Art. (3-G) Cr. 3 each. 301: 
F.W.; 302: W.S.; 303: F:S. Prerequisite: 302: 301; 303: 
302. Styles cl architecture, painting, and sculpture from 
prehlstOrlc times to the present, emphaslzlng artists and 
their works ln the cultures that produced them. 
383. PalntJng. (0-9) Cr. 3. F. W.S. Prerequisite: 233, 
260. Introduction to oll palntlng and new media. Fee. 
MO. Ceramlca. (0-9) Cr. 3. F.W.S.SSI. Prerequisite: 104. 
Introduction to clay: construction, decoration, and flrlng. 
Fee. 
345. Dealan In Wood. (0-9) Cr. 3. F.W.S.SSI. Prerequi-
site: 104, E Gr 121. Design and construction ln wood with 
orientation to basic woodWorking equipment. 
347 34& Applled Textile Deslp. (0-9) Cr. 3 each. 
F.W.S.SsL Prerequisite: 347: 103; 348: 203, 347. 347: 
Creative two-dimensional design ln block print, batik, and 
acreen print media. Com_parative analysis of designers 
and processe& 348: Varied media ln textile design: empha-
sis on screen printing. Fee. 
850. Life Drawlug. (0-9) Cr. 3. F. W.S. Prerequisite: 
260. Artlstlc anatomy, drawing from the model, and por-
trait in varloua medlL 
361 362. IUstory of Furniture. (8-0) Cr. 3 each. 361: 
F.; 362: W. 361: Kurol)9an furniture styles and interior 
architectural background& 362: American furniture styles 
and Interior architectural background& 
364, 385. Interior Dealgn. (0-6) Cr. 3 each. 364: W. 
365: S. Prerequisite: 364: 2'"61, 264; 366: 364. Prclessional 
presentation il theoretical problems in domestic interiors. 
3'10, 3'11. Advertlalng Dealgn. (0-9) Cr. 3 each. 370: 
F.W.S.SSI; 371: F.S. Prerequisite: 370: 170; 371: 370. 
Graphic layout and design for visual communication through 
protilems In magazine, letterhead, poster, and packaging. 
Fee. 
373. Graphic Art Production. (0-9) Cr. 3. W. S. Prereq-
uisite: 370. Printed production methods and processe& 
~eriencesinvolvlng professional studio practices required 
for each proces& 
SM. Survey cl Art. (3-0) Cr. 3. F.W.S.SSI. Prerequisite: 
Junior atandlDg. Survey d the art or all ages, emphasizing 
art as an expression cl cultures. 
416,416. Art Methods. (0-9) Cr. 3 each. 416: F. 416: W. 
Prerequisite: 416: Admission to teacher education _prQgram 
through art education. 416:416, Educ 306A, 306B. Devel-
opment c1 a basic philosophy for art education and a study 
cl methods and media for teaching. 416: in the elementary 
school; 416: In the secondary schoOL 
417, 418. Supervised Teac:_hlng ol Art. Cr. 8 each. F.S. 
Prerequisite: AD courses in the art education curriculum. 
Advance reservation required 417: Supervised teaching 
in the aecon~ school. 418: Supervised teaching in the 
elementary schoOL 
333433.E Advanced Palntl!J8. (0-9) Cr. 3. W.S. Prerequisite: 
. mphasis on experimentation ln painting. 
446. Jewelry. (0..9) Cr. 3. F. W.S. SSL -Plerequlslte: 24 7. 
Basic soldering, construction, forBb.!g, and vacuum-casting 
methods as they apply to apeCI.fic dealgns in sterling 
ailver jewelry. Fee. 
466. Apprenticeship. Cr. 9. SSI following the junior 
year. Prerequlslte: 301, 347, 361, 366. Practical interior 
deslgn shop experience. 
46'1. Cmnmen:lallnterlor Deslan. (0-6) Cr. 3. F.S. Pre-
requlalte: 366. Advanced decoratfve planning; commercial 
and contract problems. 
468. Proleaalonat Interior ~ Procedures. (3-0) Cr. 
3. F. Pre~ulslte: Credit or classlflcation in 467. Written 
:peclflcatlons; cost ol materials and general procedures 
aor Interior designers. 
474. Illustration for Adve~. (0-9) Cr. 3. W.S. Pre-
requisite: 370. Proficiency ln .media usage. Techniques and 
styles for illustration. 
484. History ot' Ornament. (3-0) Cr. 3. S. A study of 
historic ornament with emphasls on the arts cl the past 
and their application to the present. ' . 
490. Special Problems. Cr. 2 to 3. Prerequisite: Existing 
course dterlngs, reservation, and permission clinstructor. 
A. Painting and Composition. 
B. ApplledTextlle Design. 
C. Weaving. 
D. Ceramics. Fee. 
E. Interior Design. 
F. Advertlsl~ DesiRn. 
G. Fashion Illiistratfon. 
H. Honors. 
J. Jewelry. Fee. 
K. Design in Wood. 
L Design in Metal and EnameL Fee. 
M. Art Education. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
600. Short COW'Se. Cr. arr. SSI. Prerequisite: Permission 
cllnstructor. 
Courses for Graduate Students, major or minor 
690. ~al Topics. Cr. arr. F. W.S.SSI. Prerequisite: 
Bachelor's degree m applied art or evidence clsatisfactory 
equivalency ln the speclfled area. 
A. Palntlna and Composition. 
B. J\pplled"Tell;tlle Design. 
C. Weaving. 
D. Ceramics. Fee. 
E. Interior Design. 
F. Advertisi~ Design. 
G. Fashion llliistratlon. 
J. Jewelry. Fee. 
K. Design ln Wood. 
L Design in Metal and EnameL Fee. 
M. Art Education. 
606. Seminar. Cr. arr. F. W. S. 
699. Research 
Architecture 
Martin D. Gehner, Head of Department 
Professors: Kocimski, McKeown, Patten, Reed, Stone. 
Associate Professors: Heemstra, Kitzman, Rogness, 
Shank, Simmons, Slater, Toporek. 
Assistant Professor-s: Clemens, DeKovic, Dunker. 
Ekroth, Lorr,_ Maves, Mukerjea, Rice, Rudi, Shao, 
Wilson, Young. 
Undergraduate Study 
For curriculum in architecture leading to the 
degrees of Bachelor cl Arts and Master of Archi-
tecture, see College of Ertginening, CurritultJ. 
The architect seeks to shape an environment 
that encourages the growth of human values. The 
undergraduate curriculum provides the academic in-
troduction to the prclessional degree program. The 
specific courses develop the technical vocabulary to 
permit expression as an architect. The program of 
electives encourages individuals to study in depth or 
in breadth according to their particular interests 
and aptitudes. An optionai foreign studies program 
is offered. The degree Bachelor d Arts is awarded 
upon successful completion of the four-year program. 
Graduate Study 
The department offers work for the degree Master 
ci Architecture with ~or in architecture and minor 
work to students taking ~or work in other de-
partments. 
The master's program is designed to educate 
professional architects to work effectively within con-
temporary constraints, to comprehend continuing 
changes within our society, and to formulate concepts 
for a better human environment. Individual study 
under the guidance d a graduate committee is 
required. Prciessional experience following under-
graduate studies is recommended prior to admission 
to the graduate program. 
Students who are qualified to enter graduate 
college and who possess the degree Bachelor of Arts 
in architecture should receive the degree Master 
of Architecture upon successful completion ci a pro-
gram of studies consisting of at least: Arch 501 
(2 cr.), 514A (4 cr.); 30 credits of supporting course 
work, 54 credits of seminar, Research and/ or Design. 
Students who are qualified to enter graduate college 
and who possess the professional degree Bachelor 
of Architecture should receive the degree Master 
of Architecture upon successful completion of a pro-
gram of studies consisting of at least: Arch 501 
(2 cr.), 514B (4 cr.); 15 credits of supporting course 
work; and 24 credits of seminar, Research and/or 
Design. A minimum of 45 graduate credits must be 
earned at Iowa State University. 
There is no foreign language requirement for 
the degree Master of Architecture. Graduate stu-
dents with the consent of their committee may par-
ticipate in the departmental foreign studies program. 
The ~artment also participates in the inter-
departmental program in housing (see Housing). 
Open to graduate students for minor credit only: 
Arch 421, 422, 423, 430, 444, 446, 447, 463. 
Courses Primarily for U ndel'gracloate Students 
101. OrlentatlODo (3-0) Cr. 3. F.W.S. Introduction to 
archltecture, e~haslzlDS the relationahlps between man 
and bJa phyelcal. euvfrmiment. Claaa di8Cu811oaa IDcJilde 
ARCHITECTURE 145 
ecotosy, cities and their lnstituti~ dwellllurenvtronmenta. 
The Uchltect and hla profesalon. Vlllt!Ds fecturen, ftlms, 
fteld trips. 
211 212 811 812. 411, 412. DealJrD. (0-15) Cr. a each. 
211: il.w. 212: W.s.ss. 811: F.s. 812: F.w. 411: w.s.ss. 
412: F.W.S. Prerequlsltea: Courses must be taken ln s&-
quence, and 211: 101, 284, E,Gr 242; 812: credlt or clusl-
ftcation ln 800; 412: must be taken concurrently with U7. 
The minimum required un~adu.ate sequence: PrQiec:ta 
ln arch1tectural iteslgn of eleme~ and lntermeillate 
scope. Facton ahapmg architectural form and apace. Prob-
leui solvbur and commuolcation proceasea. Integration cl 
syatems. R8cORDltlon and synthesla of objective and sub-
Jective values. 'Studio. semln&r. field tripe. 
2M, 23li, 236. Preehand Drawlua L <1·6) <1·6) (0-6) 
Cr. 8, 8, 2. Yr. Pr~ulsltes: 285: 2"34i 286: 285. Studio 
practice ln the funclEUD.entala of drawtng, lncorporatioa 
~erceptlon, Interpretation, control, and communlcatlon 
thr9UBh the use d varlaus medla. Studlowork ln 285 and 
286 Includes Ufe dra~. 234, 285: Lectures and dlacue-
slons of theory of formal elements, and prlnclplea of orsaDl-
zatlon and expression. 
300. ~ma d VIsual Order. (0-9) Cr. 8. F.W.S. Per-
ceptual and pbyslcal responses to the environment. Formal 
element& of two and three dlmenslonal design. polnt. llne, 
plane, etc. Spatial relations, vlaual organization and ma-
terlala, ordering systems. Vocabulary ~ design. Relation-
ship of elements and ordering _systems to irchltectural 
deSign. Thls couree may be taken at any tlme so long 
as lt 18 taken before or concurrently with 812. 
821 822, 823. Blatozy cl Architecture L (3-0) Cr. 8 
each. Yr. Prerequlaltes: 821: Blat 208j 822: 821; 328: 822. 
The development of the architecture Cll western clvtllzation, 
conalde~ relatlonshlpa to the slte, to the IUl'roundlnn, 
to the culture, and to the vllual arts. 321: Anclent arcbl-
tecture. 822: Earlv Chrlatlan, Byzantine, and Medleval 
architecture. 828: 'Renalsaance afchltecture and the Ro-
mantle revivals. 
382. Two-clmeDalcmal Stuclo. (0-6) Cr. 2 each tlme 
taken. F. W.S. Vllual eathetica explored through the forces 
and Inherent stimulant capabWties of form, coror, textures, 
value, and materlals: concepte of orgaolc relationahlps for 
symbollc, decorative, and expres8lve statement. through 
the ldlom of studlo palntt'l:d two-dlmeulonal construc-
tions. No more than 8 ere wlll be allowed for the sum 
of credlte taken ln 382 and 582. 
883. Tllree-dlmell8lcmal Studio. (0-6) Cr. 2 each tlme 
taken. F. W.S. Perceptuallnves~ation of co~tiou and 
ma.nlfestationa of form, space, Uiht, motion reliltlonahlps. 
Ordering aystema with variOWI materials utlllzma teCh· 
Diques a manipulation. addltl~ subtraction. aubstitutlon. 
Inalvldual and B'!OUP proJects. No more than 8 credlta wW 
be allowed for the sum ~ credlta taken ln 883 and 588. 
841, 842 843. Archltectural Teclmo!olfa.l. (2-8) Cr. 8 
each. 841: F.W:i 842: W.S.; 348; S.F. Prer~ulaltee: 341: 
Phn 111 or 2~1; 342: Ml orE M 864; 343: 842. Prop-
ertles, manufacture, and fabrication ~ materlall used ln 
architectural coutructton. Systema d. buU~ structures. 
Manufactured. slte usembled, and buJlt.ln aaaembJlea. 
Technlquea cl architectural coDStructlon. PreDaration ~ 
construction drawlnp. Integration of materlala fn the archl-
tectural design concept. 
881. BMldeaUal Arddtecture L (&0) Cr. a. F.W. PrlD-
clpJea d plannlqr and deem:! of houses with conalderatlon 
given to alte s..!'lectlon,Dclna, plaonlna. equipment. 
materlala, and p18tboda Cl conatructlon. 
882. RMldeDtlal Alchltedure IL (8-0) Cr. a. W.S. Pre-
r=lte: a61. Prlnclples d. pJanntng and desllrn of lndl-
vl uolt houslna with consideration atven to lhe soclaJ, 
economlc. and pollttcal facton. 
421 422 42& Blskil)' of Arehltecture 11 (8-0) Cr. 8 
each. Yr. PrU~tes: 421: 328; 422: a28; 428: 421 
The development of archltecture. coDatde~ r81atlonahlps 
to the alte, to the anuroundlna., to the C'UltQre, and to the 
vlaual art& Field trl~ 421: Survey of the mOdem move-
ment from the ~· Dlneteenth century Into the twentieth 
century. 422: E~ North American architecture. The 
archltecture ol the colonles and the develQ~Dent of the 
Federal style. 428: The archltecturalphlJoiOPti!Qaandarchl· 
tecturaJ crltld8m of the Dlneteenth aDd twenlleth ceDturle& 
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430. Jl'reeb.and Drawlug D. (0..6) Cr. 2 each time elected. 
F. W.S. Prerequlalte: Six credits 1n freehand drawing. 
A. CharcoaL 
B. PenciL 
C. Color. 
D. Pen and Ink. 
481. Advanced Aftbltectural Graphlca L (0..9) Cr. 3. 
F.W. Pr~ulaltes: E Gr 243 and 4 credits ln freehand 
dra~. Applled prlnclples fl graphic renderlDgs; such ~l 
tonallty Interactions, sCale interpretation, enVironmental 
Wual~ symbols (trees, pe9J»le; objects), spatialllluslon, 
applled perspective relationshlps, and perceptuallmpllca-
trona fl natural vtaualJL~romena to gra~c Illusion tech-
niques. Through almple ted graphic media. 
482. Advuced Aftbltectural GraP-hlce D. (0..9) Cr. 3. 
W.S. Prerequlslte: 431. Exploration il a variety of vlsual 
i!C'P~ renderlu media 1n appllcationa fl the prlnclples 
il Arch 431 ana explorations fl combinations fl visual 
presentation media. 
483. Architectural GraDhlc Communication. (0..9) Cr. 3. 
S.F. Prerequlslte: 432. G'raphlc communications fl total 
archltectur8J concepts, lnchidlna both physical and non-
pbyllcal conalderaUons rl deslgn solutions; such aa func-
tional derlvatlone of problem solutions, spatlal order 
systems environmental criteria, and socla}psychologlca! 
bDpUcattona. Through multiple vlsual graphic media and 
preaentation techniques. 
444, 44& 447. Architectural TechnoloRJ.es U. (2-3) Cr. 
3 each. 444: F.'!·i 446: W.S.; 447: F.W:S. Prerequisites: 
444, 446, 447: M3 and Pbys 112. 447 must be taken 
concurrently wlth 412. 444: The luminous environment 
and electriCal systems. 446: The thermal environment and 
mechanical systems, including water suppb' and sanlta-
tlon. 44 7: The acoustical enVironment and noise control. 
The Integration fl the concepts d mechanical, electrical, 
and acoustical systems wlth architectural dealgn courses, 
and with architectural concepts. 
488. BouaiJII. (3.()) Cr. 3. F.S. Prerequisite: 362. Prlncl-
ples d plallDirijr and design fl ~J. or multiple housing 
with conalderatfon ldven to the a economic, and polit-
ical factara. Field trip. 
490. ~Problema 1n Arehltectme. Cr. 2 to 9. Pre-
requlllte: Written approval ol Instructor and department 
bead. Inveatlgatlon fl problems fl special interest to the 
student. 
H. Honora. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501. Seminar. (2-0) Cr. 2. F.W.S. Prerequisite: 412. 
Inveatlaation and organlzaUon d changtna conceptual re-
lationalilps wlthln and between the prc£esslon of archl-
tecture and society. 
502. Seminar. (1-0 to 3-0) Cr. 1 to 3 each time taken. 
F.W.S. Prerequlalte: 412. Synthesls, prflesalonal orienta-
tion, aemlnar dlacuaslon and lectures. Field trlps, vlaltlng 
crltlca, selected projects. 
514A, 514B. ~ (0-12) Cr. 4 each. F.W.S. Pre-
regullltes: 614A: 412. 6148: prdesllonal degree. Complex 
urtian archltectural dealgn prOblems. 
582. Advanced Tw~clmeDalcmal Stuclo. (0..6) Cr. 2 
each time taken. F.W.S. Prer~ulaltea: 332 and 6 credits 
ln freehand draw_tng. Advanced studies lnvestlga~ visual 
eftecta fl color, form. media, ~ue, and style relating 
to symbolic, decorative, and ezpresllve etatementa for in~endent and archltecturallv i'elated projects through 
the lctlom flltudlo _palatl• andtwo-dlmenalorial constructs, 
utlDI1aa induatrlal prodUcta, acryllc, and oil palnta. No 
more tian 8 credits will be allowed for the sum of credits 
taken In 332 and 532. 
588. Advuced ~dlmeulODal Stuclo. (0..6) Cr. 2 
each tlme taken. F.W.S. Prerequlsltea: 333 and 6 credits 
in freehand drawing. Emphasls on development d effective 
procedures appropriate to student selected studies in var-
Ious contemp~ sculptural media. FQnn, meaning, and 
purpose d plastic statements incJependent, intermediate, 
and lntegl'al with architecture. No more than 8 credits 
will be anowed for the sum d credits in 333 and 533. 
54& Oftlce Practice. (3-0) Cr. 3. S. Prerequisites: 343 
I Ad 365A. Contract documents, office procedure and 
administration. 
581 582, 68& Theory of Urban ~ (2-0) Cr. 2 
each. F. W.S. Prerequisites: 581: 421; 582: 581; 583: 582. 
Hls~, the~, and problems relating to the determinants 
fl urban deslgD. 
590. ~ Topics. Cr. 1 to 5 each tlme taken. Pre-
requisite: Written approval d Instructor and department 
head. Indlvldual research and design projects. 
Courses for Graduate Students, major or minor 
616. Research and/or DeslgD. (0-3 to 0-36) Cr. 1 to 12 
each time taken. F. W.S.SS. Prerequlslte: Approval of major 
prflessor. Individual research and/or design projects. 
Bacteriology 
William R. Lockhart, Chairman of Department 
Professors: Durand, F.rederick, Hartman, Pattee, Quinn, 
Reinbold, Walker 
Associate Professors: Holt, Williams 
For undergraduate curriculum in sciences and 
humanities, m~or in bacteriology, leading to the 
degree Bachelor of Science, see Scimces and Human-
ities, Currit:ulum. 
In this department, principal emphasis is placed 
on understanding the interrelationships of bacteria 
in nature, the application of bacteriology in agri-
culture and industry, and the study of fundamental 
life processes using bacteria as primitive examples 
of living things. Varied careers are open to qualified 
graduates: in hospital and clinical laboratories, in 
federal, state, or local government organizations, 
and in research and development and quality-control 
laboratories maintained by the dairy and food pro-
cessing, pharmaceutical, and fermentation industries, 
among others. Some fields of bacteriology, especially 
advanced research, may require further training· 
Undergraduate work in the department is designed 
to provide sound preparation for graduate study· 
Undergraduate programs usually include the fol· 
lowing basic courses: 300, 320, 330, 340, and 490. 
The following counes are desirable as supporting 
work: Chem 211, 334, 335, 336; Phys 111, 112, 
113; Math 120 or 130; Stat 101; Biol 101, lOlA, 
103, 106, 107; Gen 350. These lists c:l courses 
are neither fixed requirements nor complete outlines 
of the work necessary for the major, but are intended 
as a guide for students and advisers in planning 
individual programs. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major 
in bacteriology, and minor work to students IIU\ioring 
in other departments. Within the m~or the student 
may specialize in immunology; in virology; in food, 
applied, medical, or systematic bacteriology; or in 
microbial ecology, genetics, physiology, or morphology. 
M~or graduate study in veterinary bacteriology, soil 
bacteriology, and dairy bacteriology is offered in the 
departments of Veterinary Microbiology, Agronomy, 
and Food Technology, respectively. 
Specific prerequisite to major work in bacteriology 
is the completion d thorough courses in general 
bacteriology, biology, organic chemistry, and physics. 
Biochemistry, physical chemistry, and mathematics 
are advised. Minor study usually is selected from 
chemistry, biochemistry and biophysics, botany, zoo-
logy, genetics, mathematics, and statistics. 
The department also participates in the inter-
departmental program in cell biology. See Cell Biolrv. 
Candidates for the Ph.D. degree must demonstrate 
their ability to translate scientific articles from one 
modern foreign language. Language examinations are 
administered by the department. 
Open to graduate students for minor only: 408, 
412, 413, 414, 450, 485. 
Coones Primarily fOI' Undergraduate Students 
300. IDtrot:kctmy BacterlolCJBY. (Biol 300) (3-6) Cr. 5. 
F.W.S.SS. Prerequisite: Blol lOlA; Chem 231 or 334. 
Study and cultlvatlon f1 bacteria; laboratory methods 1n 
bacterlolosY. 
320. Microbial Diversity. (3-6) Cr. 6. F. Prer~ulslte: 
300. Survey d the mlcroblal world; study, laolatloa, and 
cultlvatlon d the major groups d bacteria; prlnclples d. 
bacterlal taxonomy. 
330. PathopDlc Bacteria. (3-6) Cr. 6. W. Prerequisite: 
300. Study d pathogenic bacteria by cllnlcallaboratary 
tecbnJques, serOloglcail methods, tlaaue cell culture. 
MO. Bactellal ~=· (3-6) Cr. 5. S. Prerequlalte: 300. Structure and on d bacteria, lntroductlon to 
bacterlal metabollam and genetlca. 
408. General VlroloD. (Blol 408, Bot 408) (3-0) Cr. 3. 
F. Prerequisite: Blol lblA. Bacterlal, plant and animal 
viruses With apeclal reference to morphology, phyalcal-
cbemlcal propertles, multlpllcatlon, ana host responses. 
412. Food Preurvatlon. (F Tch 412) See Food Tech· 
nology. 
413. lllcrOUiiRn'IJM 1n Foodl. (3-0 or 3-6) Cr. 3 or 6. 
W. Prerequlalte: 300. The normal mlcroblal Dora f1 foods; 
food llieetions and lntadcatlona; mlcroblologlcallndlcatara 
d. contamination d foods. 
414. F~ JOlt, and Water Sanltatlcm. (FTch 414) 
See Food Technolasy. 
410. Dairy lllmlblolGBY. (F Tch 460) See Food Tech-
nolosY. 
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485. Agro-mlcroblolCJBY. (Agron 485) See Aaronomy. 
490. 8Declal Ptablema. (Biol 490) Cr. 1 to 6. Prereq-
ulalte: 340 and permlaslon d. Instructor. 
H. Honora Program. 
Courses Primarily fOI' Graduate Studenta, 
major or minOI', open to qua&fied under· 
graduates 
521. AppBed lllcroblolCliY. (3-0) Cr. 3. F. Prerequlalte: 
300. Utll&atlon d. mlcroorganlsma 1n agriculture and ln-
duatry. 
5'15. Jmmunol~. (lmblo 5'16) (3-6) Cr. 5. S. Pre-
requisite: 300. Tlieorles d. lmmunlty and lmmunlzatlon; 
preparation d. vacclnes and antisera; antlgen-antlbody 
reactlons. 
S8S. Soli YlcroblolosY and Blochemlatry. (Agron 586) 
See Agronomy. 
Courses for Graduate Students, major 01' minor 
601, 602; 603. AdvaDCed BacterlolOI)'. (3-6) Cr. 5 each. 
Yr. Prerequisite: 601: Permlaslon d. instructor; 602: 601; 
603: 602. 601: Bacterial nutrltlon; metabollc and genetic 
control d. cell function; lnfluence d p~lcal and cliemlcal 
environment on bacteria. 602: MetatioUam, bioeynthetlc 
and catabollc _pathways; methods fm study cl metaboU.c 
pathways. 603: Morpbology and cytology d. the malor 
groups d bacterla; prlnclples governing the claaslftcatlon 
~bacteria. 
810. 8Declal Toplca. Cr. 2 to 6. Prerequlalte: Permlaslon 
d. instructor. Selected toplca d. current lriterest. 
815. Molecular VlrolOJD'. (3-6) Cr. 6. 8. Prerequlalte: 
408 or 603. Structure, fUnctlon, and genetlca d Viruses 
and vl.rua-llke agents; hoet-vlrua lnteractlona. 
820. Molecular GeDetlca. (Gen 620) See Genetlca. 
821. Bacterial GeDettca. ~~n 621) (3-6) Cr. 6. F. 
Prerequlaite: 603. Isolation, acterlzatlon, and uaea cl 
mutant bacterla; mechanlama d genetic ezchqe and 
their appllcatlon to genetlc and bfochemlcal analysla cl 
bacteria. 
MS. Bacterial ~CV· (3-3) Cr. 4. Alt. W., offered 
19'15. Prerequisite: 603. -chemical and phyalcal etructure 
d the bacterlal cell; methods 1n mlcroecopy cl bacteria. 
658. Advanced Food lllcrabloiCJ11. (FTch 656) See 
Food Technology. 
860. SY8tematlc Bacterlolou. (3-3) Cr. 4. Alt. W., 
d.fered 1914. Pre~ulalte: eo::r-Theorlea cl clanlflcatlon; 
appllcatlone d. mol8cular and numer1cal data; prlnclplee 
d bacterlologlcal nomenclature. 
8'15. Advanced JmmuoolCJ11. (lmblo 675) (3-8) Cr. 6. 
Alt. F., offered 19'14. Prerequlalte: 5'16. PrlnciDlea and 
methoda or lmmunochemletry, lmmunogenetlce, and 
lmmuDOC)'tolCJIY. 
8'18. TIAue CeD CuJt:are ~oaaea to Path~eDL (3-8) 
Cr. 6. Alt. ~red 19'13. Prerequlalte: 603. Methods for 
ttaeue cell propagation; measurement cl tlaaue cell 
culture metabollam; comparlaon d pathogen-free and I.D-
fected cultures. 
898. 8em1Dar 1D CeD BloJoly. (C Blo 698) See Cell 
Blology. 
699. lleMarcb. 
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Biochemistry and 
Biophysics 
jack Horowitz, Chairman of Department 
Profusors: Applequist, Dahm, French, Fromm, Goll, 
Graves, Metzler, Snyder, Bvron H. Thomas, Wildman 
Associate Professors: Atherly, Foss, Gaessler, Hearn, 
Imsande, Outka, Rebers, Robson, Rougvie, Tipton, 
Young 
Assutanl Professors: Beitz, Heintz, Robyt, james A. 
Thomas, White 
lnstru&tors: Warner 
Undergraduate Study 
For the undergraduate curriculum in sciences 
and humanities with DUUor in biochemistry or bio-
physics leading to the degree Bachelor of Science, 
see Scim&u tmd Hurrumitiu, Curriculum. 
Biochemists and biophysicists seek to understand 
life processes in terms of chemical and physical 
principles. They are employed wherever a better 
understanding c:l living organisms is sought, whether 
it be in the production of antibiotics or vitamins 
in a fermentation industry, in investigation of nu-
tritional requirements of plants or animals, or in 
the study c:l the functions of the human body in 
health and disease. While there are many oppor-
tunities in universities and medical schools, government 
laboratories, and industry for men and women well 
trained in biocnernistry or biophysics, students who 
meet the necessary high scholastic standards usually 
continue their studies in a graduate college. The 
undergraduate programs m biochemistry and bio-
physics provide sound preparation for graduate work 
leading to the doctorate. 
Undergraduate biochemists usually have the fol-
lowing basic courses or their equivalents in their 
programs: B & B 101, 102, 103, 201, 401, (or 501, 
502, 503), 461, 511; Chern 114, 115, 120, 224, 
325, 326, 327, 330, 331, 332, 333; Math 120, 
121, 122, 213, 223; Phys 221, 222, 223; Bioi 101, 
lOlA; Zool 106 and 455, or C Bio 428, or Bot 107, 
310; Bact 300; Gen 350. 
Biophysicists usually include the following basic 
counes in their programs: B & B 101, 102, 103, 
461; Chern 114, 115, 120, 321, 322, 323, 331, 
332, 333; Math 120, 121, 122, 213, 223, 321, 322, 
409, 410; Phys 221, 222, 223, 311, (or Chern 322L, 
323L), 447, 448, 449; Bioi 101, lOlA; Zool 106 
and 455, or C Bio 428, or Bot 107, 310; Gen 350. 
These lists cl courses should not be regarded as 
statements of faxed requirements or as complete 
outlines c:l the work necessary for the ~or. They 
are given solely for the convenience of students 
or advisers who wish to estimate the amount of 
basic study which may be needed 
Every nuijor is required to earn 12 credits in 
French, German, or Russian. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with lru\iors 
in biochemistry and in biophysics and minor work 
to students taking m~or work in other departments. 
The department also participates in the inter-
departmental programs in cell biology. (See Cell 
Biology.) 
Prerequisite to graduate work is completion of 
sufficient undergraduate work in chemistry, math-
ematics, physics, and biology. 
There is no foreign language requirement for the 
degree Master of Science. Candidates for the degree 
Doctor of Philosophy must demonstrate a reading 
knowledge of one foreign language, chosen from 
French, German, or Russian, by passing (50th per-
centile or better) the EClucational Testing Service 
examination. A foreign student whose native language 
is Chinese, French, German, Italian, japanese, Rus-
sian, or Spanish may be excused from the foreign 
language examination. 
Open to graduate students for minor credit only: 
304,305,401,404,405,406,461. 
Courses Primarily for Undergraduate Students 
101. Introduction to Biochemistry. (2-0) Cr. 2. F. Funda-
mentals d biochemistry including structures of blopoly-
mers, fundamentals of biocatalysls and metabollsm. Upen 
only to majors in biochemistry and biophysics. 
102, 103. Introduction to Biochemical Activities. (1-0) 
Cr. 1 each. 102: W.; 103: S. Prerequisite: 101. Research 
activities and career opoortunlties in biochemistry. 
201. The Chemistry fl. Life. (3-0) Cr. 3. S. Prerequisite: 
Two quarters of organic chemistry, and permission of 
instructor. Chemical basis cl selected asj)ects of enzymol-
010', metabollsm, and genetics. For sophomore majors in 
biOchemistry and biophysics; open to others deslrlng a 
sophlstlcated Introduction to biochemistry. 
• .... soL Survey of Biochemistry. (3-0) Cr. 3. F. W.S.SS. 
Prerequlslte: A course In organic chemistry. Includes chem-
Istry of biological molecules, and selected ~ects of metab-
ollsm. Not accepted for credit toward a Chemistry t bio-
chemistry, or biop~slcs major. For students In agricwture, 
biology, teacher education, and home economiC& 
+304, 305. Physiological Chemistry. (3-0) Cr. 3 each. 
304: F.; 305: W. Prerequisite: Chem -ass. 304: Structure 
and function of proteins; ~olog,¥; blological oxidation; 
chemistry and metabollsm of caroohydrates. 305: Chem-
istry and metabolism of llplds, amino acids, nucleic acids, 
protein synthesis, and the genetic code. Not accepted for 
credit toward a chemistry, biOchemistry, or biophysics 
major. 
• 31 L Laboratory In Biochemistry. (0-6) Cr. 2. F. W. S. 
Prerequlfdte: Credit or classification In 30 L Emphasis on 
charaCterization, isolation and function of biological sub-
stances by use of modem teclmf.ques. Not accepted for 
credit toward a chemistry, bloctiemlstry, or biophysics 
major. 
•s14, au;. Laboratoey tn Ph.valololdcal Chemistry. 314: 
(0-3) Cr. 1. W.; 3Ui: (1-3) Cr. 2. "B. Prerequisite: 314: 
Freshman standing In Collep of Vete~ Medicine; 315: 
314. To accompany B & B 304, 305 and V Phya 314, 316. 
Not accepted for credit toward a chemistry, biochemistry, 
or blophylics major. 
+401. PriDCIDlee fl. Blochemlatry. (4-0) Cr. 4. S. Pre-
~ulllte: Credit. or claaaUlcatlon In Chem 333 or 335; 
PhYa. 113 or 223. Introduction to biochemistry with empha-
sla on underatandlDg biochemical mechaDlama. Toolca m-
clude metabollsm, blopolYmers, enzymea, molecular 
blo~\ and ~ meChanJans. For students lD pbya-
ical ana biologlCill acleQCeB, and lD engineering. 
•404, 405, 408. Bloebf!ml•try. (3-0) Cr. 3 each. Yr. 
Prerequlelte: Chem 336; Chem 338 recommended. A 
genenil biochemlatry course Intended prlmarlly for stu-
aenta lD biology, agriculture. and home economtca, with 
emphaala on lntarmec;llary metabollam and the blochem· 
latry d. ~her organlam8. 404, 405: Ca~, bioener-
getics, chemlatry of biological materials, lDtarmedlary 
metabollam and a~esla ~ bl9P~ers. 408: Stnu:ture, 
function, and s_yrithes~ d. DNA and RN~; proteiD bl~ 
synthesis; metabollc regulatlon in procarycmc and eucary-
otlc organlams. 
481. IDtrodactlon to BlODh.Yalcs. (3-0) Cr. 3. F. Prereq-
ulalte: Chem 116 or 142 or 148, Phya 113 or 223. IdeaS 
and methods used lD blopJlyalcs to attack fundamental 
bioi~ problems. A studY d. several currently active 
research areas such as molecular genetlca, contractlllty, 
nerve conductlon and vlslon. 
490. ~al Problema. Cr. arr. 
H. Honora Program. 
499. Undenrramate Beae&lcll. Cr. 2 to 5 each time 
taken. Prerequisite: Permlsslon d. staff member with whom 
student proposes to work, B average in all previous 
courses. Literature survey and research under senior staff 
guidance. 
Coones Primarily for Graduate Students, 
major or minor, open to qua&&ed under-
graduates 
601, 502, 503. General Bloch~. (4-0) Cr. 4 each. 
Yr. Prer~lte: Courses lD ~cal che~ organic 
chemlatry (Chem 333 or 335) and physical cheDilstry 
(Chem 322 or 326 or 4&&). Concurrent enrollment lD 
physical chemlatry may be permitted with consent d. in-
structor. Chemical composltlon d. Uvlng matter and the 
chemlatry d. llfe processes. For p-aduate students lD bi~ 
cheml&try and ·blopbyslca, and advanced undergraduates 
lD chemfstry and for other quallfled students deslrlng a 
rigorous course. 
511, 512. Laboratory lD Geueral Blochemlatzy. ( 1-6) 
Cr. 3 each. 511: F.; 512: W. Prerequlalte: 511: 4011 or 405, or credit or claaslflcatlon lD 501; 512: 511~ Moaem 
technlques d. blochemlcal research. 
52L Radloblochemlatzy. (1-6) Cr. 3. W.S. Prerequisite: 
Chem 426, permlsslon of Jnatructor. Heinz, White. A lab-
oratory course ln blochemlcal uses of radlolso::;s:: Baslc 
countmg teclmlques, dllutlon teclmlques, dete tlon of 
posltlon of label, elucldat!on of reaction mechanlsma. 
521, 528. Advanced CeD Blolecy. (C Bto 627, 528) 
See Cell Biology. 
561, 662. Bl~ Methods. (3-0) Cr. 3 each. 561: 
W.; 582: S. PrereqUisite: Fundamental training lD biology, 
physics, calculus, orP-_nlc and physical chei:nls~lq per-
mlaslon d. Instructor. Foss, ~e. OpUcal te ues: 
spectrosc~~ and sp_~ophotome , blr~euce. ~
rotatlon, nght scatterlllg, etc. Me ode for the stuClv d. 
macromolecules: vlacoslty, dlffuslon, ultracentrlfugaflon, 
electrophoreala, X-ray dlffnictlon. 
571 572. Laboratory lD Blop]lyalcs. (0-6) Cr. 2 each. 
571: W.; 572: S. Prerequlalte: Perm.lsalon d. Instructor. 
Foss, Rcugvle. To accompany 581, 582. 
514. Microscopy. (3-0) Cr. 3. S. Prere:_qulelte: Permlaaloo 
d. lnstructcJr. Outb. Prlnclples, methodS, and appllcatlona 
d. light and electron mlcroscop;r. !;i~Uca lDcludlng 
phase contrast, Ouorescence, ana p on. High rea~ 
lu.tlon electroo optlca. Speclmen preparatlon. PhotcJsraphy. 
575. ~ 1D ~· (0-6) Cr. 2. 8. Pre-
requlslte: Credit or claaelftcatlon lD 614. Outka. Practical 
~ence lD microscopy. Deatgned to be taken coacur-
rently with 674. 
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581, 582. Seminar. (1-0) Cr. 1 each. 581: F.; 682: W. 
Prerequisite: Permlaalon c:l lnstructor. Short ta1ka and 
dlacuaslcin bY. atudema on aa~ed topics. For enterlDa 
graduate stUdents and quallfled eenlcn. 
590. 8pedal Toplc:a. Cr. arr. 
Courses for Gra4uate Students, major or minor 
•eo1. AdvaDCed Blochem~atzy. Cr. 1 to 3 each ttme 
taken. F.W.S. Prerequlalte: 50(, and permluloo d. In-
structor. 
A. Llplda. 
B. ProteiD Chemla~. 
C. Mechamsm d. Emyme AcUon. 
D. Nuclelc Acld Stnlcture and Functlon. 
E. Blochemlcal ReiNlatlon. 
F. C~~ea ancfBl~orpnlc Mechanlama. 
G. ~lCal Bloche~. 
H. DeVelopmental BlocJieml&try. 
I. Recent Developments. 
•622. C~drate Chemistry. (3-0) Cr. 3. 88. French. 
Prerequl&lte: Peimlaelon c:l lnstructor. Chemical behavior 
and eirzymlc relatlonahlpa of sugars and polyaaccharldes. 
881. Advanced BlODh.vllca. (3-0) Cr. 3 each tlme taken. 
F. Prexoequlalte: Permfssfon d. lnatnlctor. Stu~ d. toplcaln 
blophyalCal research such u molecular geneUcst muacle 
cootractlon and motlllty, nerve conductlm~t vlalon, n~. 
photosYDtbesla, fine structure d. blolQBlcal ayatema, radla· 
tlon b[ology, new or advanced tectimquea, and macr~ 
molecular pllyslca and chemlatry. 
810. Molecular BloloiY c:l Muscle. (An S 870) See Ani-
mal Science. 
881. AdvaDcedSemlaar. (1..()) Cr. R. F.W.S. 
A. Student Presentatlons. 
B. Staff and Vlaltor Preaentatlons. 
898. Seminar lD Cell BlolCJ8Y. (C Blo 898) See Cell 
Biology. 
899. Research. Prerequlalte: Perm.lsslon of staff member 
concerned. 
• Administered by the College d. ~K11culture. Courses not 
marked by an asterlak are admlnfatered by the College 
d. Sclences and Humanities. 
+The department recommends that only one d. the follow-
Ing couraea be used for gmduatlon credit: 301, 304, 401. . 
Biology 
Moisory Committee: Robert G. Franke, Chairman; 
C. Clark Bowen, Warren D. Dolphin, Earle B. 
Doenhug, jewett Dunham, john G. Holt, George 
Knaphus, Clifford E. LaMotte, John A. Mutcbmor, 
Larry D. Wmg, Ruth B. Wildman, Carol Warner. 
Undergraduate and graduate c:ounes and research 
opportunities in buic biology at Iowa State Uni-
versity are provided bv the departments of 
Bacteriology,- Biochemistry and Biophyaica, Botany 
and Plant Pathology, Genetics, and ZoolQIY and 
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Entomology. The biology counes listed below are 
taught under a cooperative arrangement among these 
departments. In addition, the departments of 
Agronomy, Animal Science, Child Development, Food 
and Nutrition, Food Technology, Forestry, Hort-
iculture, Psychology; departments within the College 
cl Veterinary Medicine; and m~or programs in 
biomedical engineering, and flSheries and wildlife 
biology provide undergraduate and graduate instruc-
tion as well as research programs in applied and 
specialized phases of the biological sciences. 
Undergraduate Study 
Bioi. 101, 102A, 102B, and 103 provide a broad 
look at the origin, structure and function of living 
organisms as well as their interactions, particularly 
with respect to man. They are recommended to 
those studenu planning minimal work in the sciences. 
Most students intending to take more advanced 
work in any of the biological sciences would benefit 
from the following 23-credit sequence: Bioi. 101, 
lOlA, 103, 106, 107, and 300. This sequence serves 
as a core around which a student m~oring in bio-
logy, or in one of the biological sciences, will build 
his professional program. 
For the undergraduate curriculum in sciences and 
humanities, m~or in biology, leading to the degree 
of Bachelor of Science, see Scimces and Humanitl'es, 
Curriculum. The interdepartmental undergraduate 
~or in biology offen broad training in the under-
standing of biological concepti and methods of 
investigation. The training provided in this program 
is particularly well suited for those planning to teach 
biology as a career. However, opportunities exist 
in industry, health-related institutions, and govern-
ment for men and women well trained in biology. 
While some employment opportunities do exist in 
governmental, 1 hospital, and industrial laboratories 
for penons with a baccalaureate in biology, students 
who meet the necessary high standards are encouraged 
to continue their studies in a graduate college. 
Undergraduates m~oring in biology are advised 
by a faculty member from one of the participating 
departments. In addition to the 23 credits of core 
biology, their programs include the following basic 
courses: B & B 301, or 401, or 404 and 405 and 
406; Bioi 309; Bot 306, 320, 404; Gen 350; and 
Zool 320 and/ or 334, 455. 
At least one additional course or sequence of 
courses in the biological sciences is elected from the 
following list: Bact 320, 330, 340; Bioi 303, 438; 
Bot 256, 304; C Bio 428; Zool 200, 304, 307, 311, 
370; or a field biology sequence at Iowa Lakeside 
Laboratory (Bot 301L and Zool 302L). 
Supporting courses include physics, two quarten 
of general chemistry, one or two quarten of organic 
chemistry (preferably Chem 334, 335 ), and at least 
three. quarten of applied or theoretical mathematics. 
Credits for at least one year of a foreign language 
are required. 
Biology majors seeking certification to teach sec-
ondary school ·biology must formally apply for 
admission to the Teacher Education Program. See 
Index, Teacher Ctrti/i&ation. 
Proposed changes in the above requirements to 
fit individual student needs can be considered, sub-
ject to approval by the biology committee. 
Graduate Study . 
A nonthesis Master of Science degree in general 
graduate studies (biology) is offered for teachers 
who wish to broaden and supplement their training 
in biology and related areas. (See General Graduate 
Studies.) This program is intended to strengthen the 
biological background of candidates without requiring 
the specialized thesis research of the traditional mas-
ter's degree. Forty-five graduate credits, earned during 
the academic year or during the summer, are re-
quired for the degree. A student's program, which 
is cooperatively designed to fit the student's pro-
fessional needs, consists of courses in three major 
subject matter areas. A written report based on 
field, laboratory, or library research is expected. 
In addition to the nonthesis degree in general 
graduate studies (biology), graduate research leading 
to the master's degree or the Doctor of Philosophy 
is offered in each of the departments d biological 
science. Interdepartmental graduate programs in cell 
biology, immunobiology, and water resources also 
are available. See Cell Biology, lmmunohiology, and 
Water Resources. 
Counes Primarily for Undergraduate Students 
101. Principles ~ Biology. (3-0) Cr. 3. F. W.S.SSI. Scope 
cl biology as a science; organization and operation d 
~stems wlth emphasis upon cells, metabollsm, 
development, reproduction, inheritance, and basls 
tlon. Laboratory courses recommended to comple-
ment Bioi 101 are lOlA for students Intending to major 
In the biological sclences, and either 102A or 1028, or 
both, for nonmajors. 
lOlA. ~ental Bl~. (1-3) Cr. 2. F.W.S.SSI. 
Prerequisite: Credlt or classification In 101. Modem meth-
ods and Instrumentation In the laboratoey study cl funda-
mental biolotdcal prlnciDles. ~ for majors In the 
biol~cal sciences ancf related areas, but open to any 
students Interested In this type cl laboratory experience. 
102A. Blol91Y ~ Plants, Bacteria, and VIruses. (1-3) 
Cr. 2. F.W.SSI.~equlslte: Credit or classification In 101. 
Function, structure, development, and evolution ~ plants. 
Bacteria, viruses, and human disease. Prlmarlly for stu-
dents who do not plan to take 107. 
1028. Biology fl Animals. (1-3) Cr. 2. F.W.S.SSI. Pre-
requlslte: Credit or classification In 101. Examination cl 
structure, function, development, behavior, and evolution 
of representative animals. Prlmarlly far students who do 
not plan to take 106. 
108. Environmental BloJoKy. (3-0) Cr. 3. F. W.S.SSI. 
Man's changinsr envlromne~t.-~les c:l ecolotrr. P9PU-
latlon dynamics; =eochemical cycles; mleuse of re-
sources; envlromne pollution. 
106. General Zoo1CJ8Y. (Zool 108) See Zoology. 
107. General Botany. (Bot 107) See Botany. 
800. IDtrodllctmy BacterlolCJIY. (Bact 300) See Bac-
teriology. 
303. Blolcecal Bvolutlcm. (Bot 303, Zool 303) (4-0) 
Cr. 4. W.S. Prerequisite: Credit or claaslflcatlon ln 101Ai 
or 101 and 102A or 1028. OrJaln, unity and diversity 01 
arganlams; sources and interpretation d evidence; natural 
selectlon; aJlllbrsls ci genetic mechanisms d. evolutlon In-
cluding' recomtilnatlon, rates and types d mutatlons, and 
populatlon varlatlons. 
309. Baelc EcoloD. (Bot 309, Zool 309) (3-3) Cr. 4. 
F. Prerequisite: 103';- and 106 or 107. Basic concepts ci 
ecology de~ wlth plants, animals, and their phYsical 
envirOnment from an ecosystem polnt cl vlew. Flilcf trips 
wlll lnclude intensive studies as well as general surveys 
cllocal habitats and environmental problems. 
40& General VIrology. (Bact 408) See Bacteriology. 
42& Cell Biology. (C Biol428) See Cell Biology. 
438. Developmental Blolog. (Zool 438) (2-6) Cr. 4. S. 
Prer~ulsite: 106. 107. MoleCUlar and cytological bases cl 
develOPmental phenomena. 
490. Special PrGblema. (Bact 490) See Bacteriology. (B &B 490) See Biochemistry and Btopbyslcs. 
(Bot 490) See Botany. 
(Gen 490) See Geneflcs. (Zool 490) See Zoology. 
Biomedical Engineering 
Neal R. Cholvin, Chairman 
Prqfessors: Magilton, McCormack, Pearson, Potter, 
Seagrave, Young 
Associate Professors: Brockman, Carlson, Engen, Gil-
lette, Van Gelder 
Assistant Professors: Carithers, Greer, Swift, Wood 
The biomedical engineering program is inter-
disciplinary in scope and is sponsored jointly by 
the colleges of Engineering and Veterinary Medicine. 
Graduates with training in biomedical engineering 
are concerned with the application d engineering 
concepts and analytical techniques to biological and 
medical problema. They are interested in developing 
new concepts and instrumentation for measurements 
d living systems. In addition, they seek to under· 
stand those unique phenomena d living systems 
which have functional capabilities desirable for in-
corporation in the design of physical systems. F ol· 
lowing completion of biomedical engineering training, 
they engage in research careers in the various fields 
of biomedicine and engineering, and in the environ-
mental sciences. They may work on multidisciplinary 
teams in industrial, government, or academic research 
institutes. Individuals with this training can correlate 
and adapt engineering principles to the problem cl 
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medicine and biology. They are knowledgeable in, 
and can contribute to, such fields as phf'iology, 
anatomy, pharmacodynamics, and diagnostics by 
developing new quantitative methods of scientific 
investigation. 
Undergraduate Study 
A curriculum leading to a bachelor's degree in 
biomedical engineering is not offered. Undergraduate 
students planning graduate study are encouraged to 
develop knowledge in subjects prerequisite to bio-
medical engineering courses. For example, under-
graduate students ~oring in engineering, physics, 
or mathematics are encouraged to elect counes in 
organic chemistry, biochemistry, and biology. Under-
graduate students m~oring in life science areas should 
prepare for graduate study by electing counes in 
mathematics, engineering, and physics. 
Graduate Study 
Work is otJered for the degrees Master of Science 
and Doctor of Philosophy with m~or in biomedical 
engineering, and minor work for students takiDSJ 
m~or work in other areas. Prerequisite to ml\ior 
and minor work in the interdepartmental program 
c:l biomedical engineering is an undergraduate degree 
in one ci the fields of engineering, life sciences, 
physical sciences, or a prc:lessional degree in one 
ri the fielck of medicine. Depending upon the in· 
dividual's background, the m~or student will usually 
elect minor work in at least one of the following 
curricula: veterinary anatomy, biochemistry and bio-
physics, chemical engineering, computer science, 
electrical engineering, engineering mechanics, math· 
ematics, mechanical engineering, veterinary anatomy, 
veterinary clinical sciences, veterinary physiology, 
psychology, or zoology. All students are encouraged 
to obtain previous background knowledge of oraanic 
chemistry, calculus, beginning differential equations, 
and physics. There is no foreign language requirement 
for either the Master of Science degree or the Doc· 
tor of Philosophy degree. 
The program of formal courses taken by students 
will be oriented toward developing proficiency in 
research in the interdisciplinary field. Selected back• 
ground as well as advanced coune work from other 
related disciplines will be taken in cor\iunction with 
appropriate biomedical engineering coune topics. The 
program of formal courses will vary, depending upon 
the background and interests rl the student, and 
will be determined in consultation with the student's 
committee. 
In addition to the courses described later, the 
following courses are recognized to have strong bearing 
on studies in biomedical engineering: 
An s 506 
8 & 8 461, 561, 562, 574, 575, 661 
C Bio 428, 527, 528 
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Ch E 520, 554, 555, 556, 631, 632, 633 
C E 418, 425, 516 
Com S 447, 451, 452, 453, 484 
E E 313, 314, 404, 410, 411, 412, 425, 426, 436, 
446, 475, 505, 506, 507, 508, 509, 531, 532, 
533, 550, 551, 552, 565, 566, 567, 577, 578, 
579, 582, 591, 592, 593, 677, 678, 679, 691, 
692, 693 
E M 420, 504, 505, 506, 514, 517, 530, 544, 548, 
571 
Math 407, 408, 521, 522, 523 
Nuc E 507, 535, 684, 685, 686 
Stat 401, 402 
V An 510, 511, 590A 
V Phys 367, 368, 510, 512, 513, 661, 667, 668 
Zool538, 550,650,655 
Courses Primarily for Undergraduate Students 
401. Sc~ 4 Blomeclcal E~. (1.0) Cr. 1. W. 
Prerequlllte: Permission 4 program chalrinan. TQPlce char-
acterlstlc ~ research ln blomedlcal englneerlna. For under-
graduate students who wlsh to become famlliar wlth the 
field ~ blomedlcal enatneerlng. 
471. Baalc Blomedlcal Electronlca. (3-0) Cr. 3. S. Pre-
requisite: Phys 113. Practical Introductory electronlce ln-
cludlng AC clrcult theory, rectlflcatlon, amplification, 
osclllatora, and power supplles. Blologlcal and medical 
instruments lncludlng pressure and now transducers, sig-
nal processors, recorders, measurement of bloelectrlc 
potentlals, and artifact suppression. (Thls course 1s de-
signed for students majoring ln the llfe sc!ences and Is 
not acceptable for major or mlnor credit ln blomedlcal 
engineering.) 
Courses Primarily for Graduate Students, 
major or minor 
521. Electrical CfrcuJta for BlomecDcaiBDJdneeriDR. (2.0) 
Cr. 2 .. W. Prerequisite: E E 441, credlt or Classification In 
E E 446. Introduction to concepts ~ frequency response, 
bridge clrcults, and transformers. 
522. Electrical Clreulte and Systema for Blomeclcal 
E~. (3-3) Cr. 4. 8. Prerequlslte: 521, E E 446. 
Anieysla and synthesla ~electronic Instrumentation and 
systems for blomedlcal engineering. Dlfferentlal and DC 
ampllfiera, electrical nolse and filters, feedback, and 
stablllty. 
535. BlomecDcal AppllcatiODB 4 Beat andMaaa TraiUifer. (3-0) Cr. 3. W. Prerequlslte: 561, EM 420. The prlnc;lples 
~ heat and maaa traDsfer appBed to biomedical problems. 
AppBcattons ln the stud.v ~ pllyalology and ln the design 
and operation ~ arttnclal organa. 
~io=-~ ~~~3~(v,~5:~a~ 5'63~ 
561: (3-3) Cr. 4. F.; 562: (4-3) Cr. 5. W.; 663: (3-3) Cr. 4. 
S. Pre~ulalte: 561: Credit or claaalflcatlon In B & B 304; 
662: 561, credit or claaslflcatlon ln B & B 305; 563: 562. 
Integrated teachlng approach for graduate students who 
have had Bttle or no previous tralnlng ln anatomy and 
physiology. D=ed for students ln animal nutrition, 
bl0cheml8tey, eerlng, food and nutrition, psychology1 and other tilolo cal sc!ences. 561: Cellular structure ana 
functlo!lt nervous system, sensory systems, muscle sys-
tems. 662: Cardiovascular system, reaplratlon, 8.cld-base 
balance, excretion. 563: DJ.gestlon, metabollsm, reproduc-
tion, and endocrine IJ1Btems. 
571. Th84!fY and Teclmlquea 4 BlobdcaliDBtrumenta-
tloa.. (3-0) Cr. 3. W. ~ulslte: 563, Alath 321. Char-
acterlattca d blolQilcal _ at&naia. transducers, error and 
artifact auppreaslon, bloJoslcal data acqulsltlon and p~ 
ceaalDg systems. 
572. Slmulatlon d Blololdcal ~tema. (3-3) Cr. 4. S. 
Prerequlslte: 622, 663, Malh 321. The~ and operation 
~ anal98 computers. Development ~mathematical models 
for blolOglcal control syateJDs and appllcatlon of analog 
computers to the s1mulatlon of thdse systems. 
590. ~ T~ Cr. 1 to 5 as arranged. Prereq-
ulslte: Pei'mlaalon i:i Instructor. Iuvestlgatlon d. problems 
~ speclallnterest ln biomedical engineering. 
&93. Advanced BlololdcaiSntem Simulation. (3-0) Cr. 3. 
F. Prerequlslte: 572. Selected" almulatlon topics ~ current 
interest ln biomedical engineering. 
600. Seminar. (1-0) Cr. 1. As arr. 
661. Biomedical Data Pzoceaalng. (3-0) Cr. 3. S. Pre-
requisite: 622. Dlgltal data acqulsftlon systems used ln 
blomedlcal researCh, hardware, data reductlon algorithms, 
dlgltal mters. 
685. Information Procea~ ln LlviDR Syatema. (3-0) 
Cr. 3. S. Prerequlslte: 622. ervoua ancl neuron network 
models, Information processing ln l1vlng systems, artlftclal 
intelligence and pattern recognition. 
699. Research. 
Botany and Plant 
Pathology 
Frederick G. Smith. Head of Department 
Professors: Aikman, Anderson, Bakke, Bowen, Brown-
ing, Dodd, Dunleavy, Everson, lsely, Knaphus, 
Landers, Lersten, Loomis (Emeritus), McNabb, Nor-
ton, Pohl, Simons, Staniforth, Sylwester, Tiffany, 
Wallin. 
Associate Professors: Burris, Clark, Epstein, Foley, 
Franke, Hill, Homer, LaMotte, Martinson, Nevins, 
Stewart, Wildman, Wooten. 
Assistant Professors: Farrar, Hill, Lewin, Nyvall. 
Undergraduate Study 
For undergraduate curriculum in sciences and 
humanities, IIU\ior in botany, leading to the degree 
Bachelor of Science, see Scienees and Hunuznities, Cur-
riculum. 
For undergraduate ~or in plant pathology leading 
to the degree Bachelor cl. Science, see Agriculture, 
Curricula. 
The department dfers broad study opportunity 
in many basic and applied aspects of plant biology. 
The undergraduate programs are adapted to students 
cl. varied interests and prepare them for a wide 
range cl. science-related occupations, including biology 
teaching, conservation and outdoor recreation activ-
vities, and traineeships in research, development, 
and sales programs of industry and agriculture. Both 
rruijors offer excellent preparation for graduate study 
in botany, or plant pathology, or in related dis-
ciplines such as agronomy, biology, horticulture, 
forestry, plant breeding, and water resources. 
The Iowa State University Seed Laboratory offers 
formal course work in seed science and technology 
and provides practical experience through part-time 
employment. 
Undergraduate programs in the department usually 
include the following biological science courses: Bioi 
101, lOlA, 103, 106, 300; Bot 107, 203, 306, 
320, 404, 407, 424, 505. These are supplemented 
with others from the following: Bot 216, 301, 304, 
338, 399, 438, 500, 506, 564, 594. Undergraduate 
minor programs and supporting courses usually include: 
B &B 301; Chern 141, 141L, 142, 142L, 211, 334, 
335; Gen 350; Geol 100; Zool 320, 370, 455. 
Supporting work in mathematical sciences and physics 
is strongly advised. Courses at the Iowa Lakeside 
Laboratory at Lake Okobqji are recommended. The 
courses listed above are neither fiXed requirements 
nor do they include all those necessary for grad-
uation. They are a guide to students and their 
advisen in planning a program best fitted to in-
dividual needs. 
Graduate Study 
The department offers work for the degrees Master 
ci Science and Doctor of Philosophy with m~ors 
in botany or plant pathology, and minor work for 
students ~oring in other departments. Within the 
botany DU\ior one of the following areas of special-
ization may be designated: aquatic plant biology, 
cytology, ecology, economic botany, morphology, 
mycology, physiology, or taxonomy. A Master of 
Science nonthesis option is available. 
The department also participates in the inter-
departmental programs of cell biology and water 
resources. See Cell Biology and Water Rtsources. 
Students entering graduate programs in the depart-
ment should have a basic background in the physical, 
biological, and mathematical sciences as well as 
adequate preparation in English and one foreign 
language where appropriate. 
There is no foreign language requirement for the 
degree Master of Science. For the degree DoctOI' 
ci Philosophy in botany, the minimum requirement 
is one foreign language. For the degree Doctor of 
Philosophy in plant pathology, the requirement is 
established by the student's advisory committee. 
Open to students for graduate minor credit: 
320,404,407,4o8,416,417,424,428,438. 
COUI'SeS Primarily for Undergraduate Students 
10'1. GeDeral BabulY. (Blol 107) (3-6) Cr. 5. W.S.SSI. 
Prerequlalte: Blol lOlA Dodd The relationship d structure 
and fuDctlon, development, reprodllctlon, and evolutionary 
relaUODBhlpa f1 representative plants. 
•ttO. Tecb!dcal Lecture. (1.0) Cr. R; S. Required d 
studeuta In the plant patholoD cu.rrlculum. Requirements 
and oppoftunltl8a for work In the fteld d plant patholCJSY. 
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155. Localll'lan. (().6) Cr. 3. S.SSII. Tiffany. Field and 
laboratory studles d common local ~lants, lncludl1J8 trees,, 
shrubs, and sprb:lg Dowe~ plants. Field trlps. Not recom-
mended for students with prdesslonal Interests ln plant 
sclence. 
203. Pleld 8~. (0-6) Cr. 3. F. Prerequlalte: 10'1. 
Pohl Field and laboratory stuctv d plants ln various local 
habltata. Introduction to use of keys and basic ecological 
concepts. Fleld trips. 
216. Weed Identification and ControL (2-6) Cr. 4. F. 
Prerequlalte: 107 or Blol 102A. lsely. ldentlflcatlon. blol-
CJIY, and dlatrlbutton d weeds. Plant clasaWcatlon_per-
tlnent to weedy groups. Prlnclplea d weed control. Field 
trlpa. 
256. Dendrology. (For 256) (2-6) Cr. 4. F. Prerequisite: 
107. FamWea, genera, and species d North American 
trees; angiosperms and gymnosperms. Fleld trips. 
3011. F1eld Biology. (See Ust of courses offered at the 
Iowa Lakeside Laboratory.) 
30& Biological Evolution. ( Blol 303) See Biology. 
3M. Plante and Man. (3-2) Cr. 4. W. Prerequlalte: 107 
or Blol102A. lsely. Interactions of plants and man. Plante, 
the origin and development of human cultures. Plants and 
man's needs: food, Industrial products, medlclnes. Plants 
and the future-food, enef1Y needs, and the changing 
environment. 
306. Plant Tuon~. (2-6) Cr. 4. S.SSI. Prerequlalte: 
107. PohL Principles rl classWcatlon rlaeed plants; surveY.: 
d major plant famllles, ldentlftcatlon and Deld study il 
local plants. Fleld trips. 
307. Fundamentals d BotaD,y. (3-3) Cr. 4. S. Prereq-
uisite: Chem 142, Chem 142L. Knaphua. Study d plant 
structure and functions with emphull on pbyalolOSY d 
Dowering plants. 
309. Baalc EcolOI)'. (Blol 309) See BlolCJIY. 
310. Plant Pbyllology. (3-3) Cr. 4. F.W.SSL Pi-erequlalte: 
Blol 102A or Bot 107; Chem 142 and Chem 1421. Stewart. 
Baalc physiological processes Important to man and the 
biosphere. Role of plants In acqUlaltlon and conaervatlon 
of matter and energy. Growth and development, and thelr 
control by Internal and external factors. 
320. Plant Ph.nlolou. (3-6) Cr. 5. S. Prerequlelte: 107; 
Chem 334 or B' &B 301. Nevlns. AppUcatlon d elemen-
tary _physical and blologlcal principles to the undentan~ 
d plant proceaaea invOlved ln aaslmllatlon, metabollam 
and replatlon d growth and development. Experiment;! 
approaCh emphasiZed. The department recommends that 
credit ln both 310 and 320 not be appUed toward arad-
uatlon. 
•33& Seed Technology. (Agron 338) (2-2) Cr. 3. Alt. 
w .• offered 1974. PrereqUisite: 107 or Blol l02A; ~n 
114A. Everson. Production, harvesting, procesalng, quillty 
evaluation, storage, and marketing of seed& 
399. UDdergraduate Seminar. (1-0) Cr. 1 each time 
taken. W. Prerequlalte: Junior clasaUlcatlon and 12 credits 
ln botany. ~bu& Meetings of students and staff to 
dlacuaa toplca of current lntereat In plant acience. 
404.. Plant Anatomy. (2-6) Cr. 4. F. W.SSL or IL Pre-
requisite: 107. Leraten. Structure and develo~ent of veg-
etative and reproduct1ve organa of vaacular ~ta, with 
emphaals on angiosperms. fncludea lntrodu to baatc 
mlCrotechnlqua. 
•4()7. Prblclplee d Plant PatholCJIY. (2-4) Cr. 4. F.S. 
Prerequlalte: 310 « 320. Principles underlying the nature 
and control d plant dlaeaaea. 
408. General VlroJoiy. (Bact 408) See Bacterlolasy. 
•409. Crap Protection. (Agron 409) See Agronomy. 
•416. Pcnst PatholoD. <For 416) (2-6) Cr. 4. 8. Pre-
requlalte: 310 or 320.~Nabb. Nature and control d 
forest and shade tree dlaeuea. Weekend field ~~ In 
northern and eaatern Iowa. For aatlafac:tory-fall credit 
only. 
•417. Wood Deterioration. (For 417) (2-6) Cr. 4. Alt. 
W .• dfered 1975. Prerequlsite: 310 or 320. McNabb. Decay 
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and 1talDs cl wood. Including forest product ~atholoaY. 
Field tripe to local woods and lumber yards. For satfs.. 
factory-flill credit only. 
4M. Plaut EeolCJID'. (24) Cr. 4. F.S.SSI. Prerequisite: 
203 or 306; Blol 309. Landers. Vegetation structure and 
tuDCtlon ln relation to -environment, communi~ classlflca-
tlon, IUCCeaelon, tecbnlquea, management cl local vege-
tation, field trips. 
428. Cell BloJosy. (C.Bio. 428) See Cell Biology. 
•43& Seed Blology. (A~ 488) (2-2) Cr. 3. Alt. W., 
offered 1976. PrereqUlslte: 310 or 320. Burris. Pbyslolo-
gtcal aspects of seed development, maturation, longevity, 
and gerinlnatlon; ecological and agricultural lmpllcatlons 
of seed blology. 
490. $pedal Problema. (Blol 490) Cr. 2 to 6 each time 
taken. PierequJaite: Ten credits ln botany and permlsslon 
cllnltructor. 
A. MorpholCliY. 
B. ~llolotrY. 
•c. Plant Pat&olCJSY. 
D. ~CoiCJIY. 
E. Taxongmy. 
F. Plant Ecol~. 
G. Economic B~. 
H. Honore Program. 
J. CytolOI)". 
K. Aquatic Plant Biology. 
• Admlnlatered by the College cl Am:tculture. Courses not 
marked by an asterlsk are admbilstered by the College 
cl Sclences and Humanities. 
Counes Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500 BloiOIY cl Aloe. (3-3) Cr. 4. F.(SSI. Lakeatde 
Lab.) Prereaulalte: Fllteen credits ln blologlcal science. 
Dodd. Role ~ algae In freehwater habltata, environmental 
facton affecting growth and reproduction, Introduction to 
m91Pholcmr cl ~or ~PB cl algae. Field trips. May be 
taken at Iowa Laikellde Laboratory wlth written petmls-
slon cllnstructor. 
50&. Morph~ cl the Embey~ (3-6) Cr. 5. S. 
Prerequlalte: FUteen credits ln biOlOidCal aclence lncludlng 
107. Farrar. MorpholOSY, reproduction, and evolutionary 
trends ln the bryopb..vtei, pterldopby:tea, and~~erms. 
Modem concepta fl phylogeny; oiigln cl embryophytes; 
orlgln cl angiosperms. 
508. PriDciDiea c1 ~~. (2-6) Cr. 4. F. Preregulslte: 
Fifteen credlta ln blolcJsle&riJclence. Tiffany. MOl'pliolasy, 
~olosY. and phyllology cl fungi; their relation to agri-
cUlture and IndUstry. 
511. Plant Nutrltlcm. (8-0) Cr. 3. F. Prerequlslte: 820t 
Ph.vl 112, Chem 335. LaMotte. Nevlna, Stewart. Mineral 
nu&lUon, water relatlona, and translocation ln vascular 
planta. 
512. Plant Growth BenlatiOD. (3-0) Cr. 8. W. Prereq-
ulllte: 320, Chem 335. taMotte. Vucular plant growtti, 
correlative phenomena ln. development, and bormonea in-
volved ln their regulation. 
II& Plam Metabolam. (3-0) Cr. 8. S. Prer~ulslte: 
320, Phya 112. Chem 335. Nevtna. Stewart. Ph~ 
theala, reaplratlon and other aspects cl metaboUam ln 
plant8. 
514. Plant llarrph~ (8-0) Cr. 3. S. Prerequla!te: 
320, 4CM. Horner, UlMotte. Causal mech&nlama undef.. 
lylna pattern~ cl development. 
51'1. ~~ llethoda ed Tedmlauea. (0-6 or 9) 
Cr. 2 or a F. PiereQulalte: Credlt 01' claaaftlcatlonln 611, 
01' 5J.2. 01' 513. Nevfna. Research methods and technlques 
ln plailt phploJoo. Permlaalon ~ lnatructor required 101' ~dltaptlon. 
627'... 628. Advaucecf Cell BlolCJIY. (C Blo 527, 528) 
See Cen Biology. 
• 541. BoldemlolOSY and Control ~Plant Diseases. (3-3) 
Cr. 4. F. P"rerequlslte: 407. Browning. Environmental and 
genetic control ~ c:Bsease development; theories ~ man-
liglna resistance genes and cultural practlces to maximize 
natural control processes. Not for graduate majors ln 
plant pathology. 
648. EcololrY o1 Aauatlc PuJUd. (2-6) Cr. 4. Alt. W. 
dfered 1974. Pi:erequlslte: 506. Tiffany. Aquatic fungi and 
their roles ln fresh-water habitats. Procedures for collection. 
culture, and ldentlflcatlon. 
551. Monee and Uverworta. (2-3) Cr. 3. Alt. S., dfered 
1974. Prerequisite: Fifteen credits In biological science. 
Lersten. Biology c1 the mosses and nverworts; collection 
and ldentlflcatlon ol field material. 
552. Pter!dology. (2-3) Cr. 3. Alt. SSII., offered 1974. 
Prerequlslte: Flfteen credits ln bJologlcal sclence. Farrar. 
MorphOlogy, taxonomy, and ecology of the lower vascular 
plants wlth special emphasis on the ferns. Analysis of 
current researCh. Field trlps. 
553. Sexual Reorocmctlon In Flowering Plants. (2-8) Cr. 
3. Alt. 8., dfered 1975. Pre~ulalte: Fifteen C:l'edlta ln 
blologlcal sclence. Lersten. DeVelopment cl reproductive 
structures; fertlllzatlon; embryo and seed development. 
568. Paleobo~. (2-8) Cr. 3. Alt. W., offered 1974. 
Prerequisite: Fifteen credlt& ln biological sclence. Farrar. 
Introduction to morpholQBY, Identification. and phylogeny 
cl fossU plants from Pre-Cambrian to present. 
559L. Pleld Biology cl Lower Green Plant&. (See llst 
ol courses o(fered at tlle Iowa Lakeside Laboratory.) 
564. A~atlc Plant&. (2-6) Cr. 4. F. Prerequisite: 306. 
Wooten. Taxonomy, ecology, and morphologiCal speclaU-
zatlons cl aquatic plants, with emphasis on vascular plants. 
Field trips. 
•514. Plant Nematology. (3-8) Cr. 4. F. Prerequisite: 
407 or 416 or 417. Norton. M~hology, anatomy, and lffe 
cycles cl commonlv encountered plant-parasitic nematodes; 
symptom expressfon; control; conceptS. 
575. Pleld Hvcology. (2-6) Cr. 4 each time taken. SSI. 
1975. (SSII. 1914. Lakeside Lab.) Prerequisite: Nlnecredlts 
ln botany. Tiffany. Collection and taxonomy cl fung! and 
relation Cl their occurrence to environmental factors. Prep-
aration and utlUzatlon cl mycol~cal exsiccatl. Field trlps. 
May be taken at Iowa Lakeside Laboratory wlth written 
permlsslon of lnatructor. 
580L. Ecology and SY8tematlca d Diatoms. (See Ust 
cl courses offered at the fowa Lakeside Laboratory.) 
584. Advanced Plant Eco!Ggy. (2-8) Cr. 8. F. Prereq-
uisite: 424. Landers. Theories and approaches to the studY 
cl vegetation from Clements to the moat recent authors; 
plant succession and community stabWty. Field trips. 
590. Soeclal Taplca. Cr. 2 to 6 each time taken. Pre-
requlslte:"Fifteen credits ln botany, permlssloncllnstructor. 
A. Morphology. 
B. Pby8J.ology. 
•c. Plant Pathology. 
D. !fycolagy. 
E. Taxon_gmy. 
F. Plant Ecol~. 
G. Economic BOtany. 
J. c~. 
K. Aquatic Plant Biology. 
•5&1. Ailvanced GeDera1 Plant Patholoa:v. (4-8) Cr. 5. F. 
Prerequlslte: 404, 407, 506, 509, 574; 5fl or 512 or 513, 
Bact 300, Gen 850, and credit or clasalflcatlon ln Stat 
401. Representative plant c:Bseaaea, plant c:Bsease concepts 
and proceuea, and llferature review. 
•592. Ba.t-Parulte InteracU.ona. (4-3) Cr. 5. Alt. W., 
drered 1974. Prer~ulalte: 591. Physlologlcal and morphol-
ogical aspects ~ plaDt dlaeaae. 
•a&a. BDldeml~ c1 PJaDt Daeaaes. (4-3) cr. 6. Alt. 
W., offered' 1976. ~te: 691, Stat. 402. Interactions 
between and among host populations, parasite populations, 
and the environment. 
594. Ph.vtoKeolrraDhY. (0-6 and two weekend field trips.) 
Cr. 3. F. PrerequiSite: Fifteen credits ciblologlcal science, 
Including Bot 306; hlstorlcal geology recommended. PohL 
History and nature ci the prlnclpa_! ~egetationalformations, 
particularlY ci North Anierica. Qrlglns cl vascular fiorai 
the Arcto-t~ nora; tertiary floias cl the eastern ana 
western U.S.; o~ cl grasslarid and desert floras; Plelato-
cene and recent norlstlc history of the North American 
vegetation. 
595. ~oatology. (2-4) Cr. 4. W. Prerequlslte: 306. PohL 
MorpholoiY1 clas8Ulcatlon, and ldentlflcation of grasses; 
utlllZation m grasses ln agriculture and grazing. 
• Administered by the College ~culture. Courses not 
marked by an asterisk are atfm tered by the College 
ci Sciences and Humanities. 
Courses for Graduate Students, major or minor 
605. Cytogenetics. (Gen 605) See Genetics. 
624. Phyalology d. Fungi. (3-0) Cr. 3. Alt. W., dfered 
197 4. Prerequlslte: 506. Sllilth. Special physiology ci fungi; 
nutrition, metabollsm, growth, and toxicolOgy. 
629. Fine Sbucture of Plant CeU.. (3-0) Cr. 3. S. Pre-
requlslte: 404; C Blo 428 or 528. Horner and WUdman. 
Structure ana function cl cells and cellular components 
at various levels cl evolutionary development. 
641, 642, 643. General MycolCIIY• (2-6) Cr. 4 each. 
Alt. yr., dfered 1974-75. Prerequlslte: 407 or 416 or 417. 
Tiffaey. Taxonomy:, morphology, and phylogeny of sllme 
molds and fungi (phycomycetes, ascomycetes, fungi lm-
perfectl, and basidiomycetes). 
679 680. MIC!Oscopy I and II. (2-9) Cr. 5 each. 679: F.; 
680: W. Prerequisite: 679: 310 or 320, 404, permission of 
instructor. 680: 679. Homer. Current theories and meth-
ods encompasalng light and electron microscopy. Chemical 
and physical preparations of specimens, quaUtatlve and 
quantitative cytoChemistry and hlstochemls~, autoradio-
graphy, microphotography, and ancillary techrilques. 
•set. Advanced Plant Pathology. (2-0 or 0-6) Cr. 2 each 
time taken. Prerequlslte: Permission cilnatructor. 
A. Diseases Caused by Bacteria. Dunleavy. 
B. Plant Nematology. Norton. 
C. Forest Tree Diseases. McNabb. 
D. Laboratory ln VIrology. 
E. Todcol~ F. Cllnlcal osls. 
G. SoU-Borne Pathogens. Martinson, Tiffany. 
H. Use of Host-resistant Genes. Browning. 
696. Advauced Plant Taxcmomy. (2-3) Cr. 3. S. Pre-
requlslte: 306, Gen. 350. Isely. Literature and phlloaophy 
ci plant classification, processes of speciation ln hlgller 
plailta, sources ·and Interpretation cl data, research mdth-
ods, and plant nomenclature. 
698. Seminar. Meetings ci b~ staff and students to 
discuss recent Uterature and problems under Investigation. 
A. Morphology. 
B. Plarit Ph)'slology. 
•c. Plant Pathology. 
D. For all ste.ff'""-and students In botany and plant 
pathology. 
E. Cell Biology (C Blo 698). 
F. Ecology. 
699. Bese&lda. 
A. Morphology. 
B. P!J.yslology. 
• C. Plant Pathology. 
D. MYcology. 
E. Taxonomy. 
F. Plant Ec~. 
G. Economic Botany. 
J. Cytology. 
K. AquatiC Plant Biology. 
• Admlnlatere.d by the College ci Amculture. Couraes not 
lll&rked by an asterlak are admlnlstered by the College 
of Sdences and Humanities. 
BOTANY AND PLANT PATHOLOGY 155 
**Courses Offered at the Iowa Lakeside 
Laboratory 
8011 .. (L:lOl) Field BlolOSY •• (4-12) Cr. 4. SSI. A atud,y 
ci plants ln natural environments; Includes methods 01 
ldent.lflcatlon, collection, and preservation as well as basic 
ecolOKlcal concepts. Fleld trlps. Must be taken concurrently 
wlth ZooL 302L. 
424L. Plant Bcololtv. (8-24) Cr. 8. SSII. Prerequlalte: 
203 or 306; 309. Vigetation atructure and function In 
relation to envirOnment; communl~ claaslflcatlon; auccea-
slon; techniques; management ci "local vegetation; field 
trips. 
490. Special Problema. (See preceding aectlon). 
500L. (L:l09) BlolOKY of Alaae. (8-24) Cr. 8. SSI. Pre-
requlslte: Fifteen crediti ln blolosfcal science •• Dodd. Role 
ci algae ln fresh-water habitats; environmental factors 
affecting JP'owth and reproductiQD; Introduction to mo~ 
phology ci-major groups ci algae. Fleld trips. 
559L. PleJd Biology of Lower Green Planta. ( 8-24) Cr. 8. 
Alt. SSI., offered 1975. Prerequisite: Fifteen credits ln bio-
logical science. Farrar. Collection and ldentUlcatlon of 
mossel!lllverworts. club-mosses, qulllworta, horsetalla, and 
fems. Helatlon of ihelr occurrence and morphology to en-
vironmental factors. Analysls of mlCI'Ocllmates and micro-
habitats. Fleld trips. 
564L (L:124). AquaUc Plant& (8-24) Cr. 8. SS. Pre-
·eq_ulslte: 306. Wooten. Taxonomy, ecology, and morpho-
ogtcal speclallzatlons of aquaUc plants, wlth emphasiS on 
vascular plants. Fleld trips. 
575L (L:l15). Field Mycology. (8-24) Cr. 8. SSII., 
offered 1974. Prerequisite: Nlne credlts ln botany. Tiff~. 
Collection and taxonomy of fungi and relaUon of their 
occurrence to environmental factors. Preparation and use 
of mycological exslccatl. Fleld trips. 
580L (L: 117). Ecolewy and Sntematlca fl Dlatama. 
(8-24) Cr. 8. SSII. Prerequtalte: Flffeen credits cibloloslcal 
science. Fleld experience ln the study d. freah-water dia-
toms. Environmental factors aft~ growth and dlltrl· 
bution are stressed. Techniques, colleCtlon, and preparation 
ci dlatom samples. 
590. Special Topics. (See prececllng section.) 
590NL (L:105). Plaut Taxon~. _(8-24) Cr. 8. 881. 
Prerequlslte: Fifteen credits ln ~IOio(Pcal acleoce. Baalc 
pdnclples ci classification and evolution ci vucular ~la~ts. 
Taxonomic tools, techniques, and the native nora. Group 
projects. 
590PL (L:106) • Florhtlc 8~. (8-24) Cr. 8. 8811. 
Prer;equlslte: Fifteen credits ln blol~al aclence. Florlatlc 
studies cl the plant communities ci the rellon. Em~la 
on association cl vascular plants Into cammunlttee, thelr 
habitats, and their phytogeography. lndlvtdual and group 
projects. 
699. Research. (See precedlng s~on.) 
• •Written permlsslon d. the Instructor Ia prerequlalte to 
an courses dfered at the Iowa Lakeelde Laboratory. For 
current Information concernblg couraea, re~~- and 
houaiq1• see the annual Iowa L&keelde Labomtoey Bulletin. Thls buuetln ls usually avallable from p~atliur cl_epart.. 
menta after Feb~ 16. Numben bc?l""'"B wlth L Indi-
cate numbers used by the Unlveralty owa. 
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Cell Biology 
Advisory Committee: J. R. Carithers, W. D. Dolphin, 
D.E. Goll, H.T. Horner, Jr., D.E. Outka, P.A. 
Pattee, j.K. Stadler, W.G. VanMeter. 
Undergraduate Study 
A special program in cell biology is not offered 
for the baccalaureate. Undergraduates wishing to 
prepare for graduate study in cell biology should 
elect laboratory courses in bacteriology, botany, and 
zoology; an introductory course in genetics; math-
ematics through calculus; chemistry through organic; 
and one year of physics. C Bio 428 or 527 and 
528 are recommended to qualified undergraduates 
desiring an introduction to this area. 
Graduate Study 
Work is offered for the degrees Master of Science 
and Doctor of Philosophy with major in cell biology 
under an interdepartmental cooperative arrangement. 
Minor work is offered to students taking major work 
in other departments. 
Facilities and qualified staff exist in these depart-
ments for fundamental research in viral, procaryotic, 
and eucaryotic systems, and from the level of molec-
ular biology and genetics to the cellular and orga-
nismal levels. 
A student majoring in cell biology will choose 
a major professor from the graduate faculty. They 
will develop a program of study with the guidance 
of a committee nominated by the advisory committee 
and appointed by the dean of the Graduate College. 
Language requirements will be determined by the 
student's program of study committee. 
Because of the interdisciplinary nature of cell 
biology, many different courses may be applicable 
to the student's program of study. A student is 
referred to the various physical, chemical, and bio-
logical listings in several departments and the fol-
lowing partial listing of courses that relate directly 
to cell biology. 
An Sci 670; Bact 408; 575; 601, 602, 603; 615; 
621; 645; 675; and 680; B & B 404, 405, 406 
(or 501, 502, 503); 461; 511; 521; 561, 562; 574, 
575; and 601; Bot 512, 513; 514; 629; 679, and 
680; Food Tech 547; Gen 605, 615; 619, and 620; 
V An 511; V Pa 653; V Phy 367, 368; 512, 513; 
667, and 668; VMPRM 626 and 629; Zool 529; 
538; 639; and 650. 
In addition, various departments offer a special 
topics course listed as 590. 
Open for graduate minor credit: Cell Bioi 428. 
Courses Primarily for Undergraduate Students 
428. Cell Biology. (Biol 428, Bot 428, Zool 428) (3-0 
or 3-3) Cr. 3 or 4. F. Prerequisite: Fifteen credits in the 
biological sciences; organic Chemlstey. Permission d in-
structor for enrollment in laboratory. Viles. Biological or-
ganization and function at the cellular level: 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
627, 628. Advanced Cell Bl«!lcmr. (B &B 527 528; 
Bot 527, 528; Zool 527, 528) (3-6) Cr. 5 each. 527: F.; 
528: W. Prer~ulsite: 527: Permission c:llnstructor; 528: 
527. Bowen, Oiitka, VUes. Structure and function d cyto-
plasm and nucleus; molecular architecture c:llntracell\llar 
differentiation. 
590. Speclal Topics. Cr. var. Prerequisite: Permission 
d Instructor. 
Courses for Graduate Students, major or minor 
698. Seminar ln Cell "Biology; (Bact 698, B &B 698, 
Bot 698EJ.. Gen 698, Zool 698) (1-0) Cr. 1. F.W.S. Pre 
requisite: .t'ermlssion of instructor. 
699. Research. 
Ceramic Engineering 
David R. Wilder, Head of Department 
Professors: Dodd, McGee. 
Associate Professors: Berard, Hunter, jones, Rosauer. 
Assistant Professors: Martin. 
Undergraduate Study 
For undergraduate curriculum in ceramic. engi-
neering, leading to the degree Bachelor of Sc1ence, 
see College of Engineen'ng. Curricula. 
Ceramic engineering deals with those produ.cts 
formed from natural and synthetic minerals which 
are rendered durable by a process of heat treatment 
at high temperatures. These include most of . the 
nonmetallic inorganic substances manufactured mto 
electronic components, glass of all types, porcelain 
enamels, abrasives, cements, ultra-high temperature 
resistant refractories, many materials of construction, 
and other similar products. 
The ceramic engineer is concerned with the 
technical problems encountered in the research, de-
velopment, control, production, and use of these 
products and materials and must also be well versed 
in the methods employed for forming, drying, and 
firing of ceramic raw materials. The ceramic engi-
neer receives a well-rounded education to fit into 
research, production, equipment and plant design, or 
sales engineering, depending upon the capabilities 
and inclination of the individual. 
Graduate Study 
The department offers work for the degrees Master 
of Science, Master of Engineering, and Doctor d 
Philosophy with ~or in ceramic engineering, and 
minor work to students taking ~or work in other 
departments. 
Prerequisite to m~or graduate work is the comple-
tion of a curriculum in ceramic engineering, ceramic 
technology, engineering, or physical science equivalent 
to that required c:l undergraduate students at this 
institution. 
There is no foreign language requirement for the 
degree Master of Science or Master of Engineering. 
For the degree Doctor of Philosophy the foreign 
language requirement may be met in one of the 
following three ways: (1) A score of at least 400 
in each of two Educational Testing Service foreign 
language examinations (French, German or Russian); 
(2) A score of at least 600 in one Educational Test~ 
ing Service foreig.n language examination (French, 
German or Russian); {3) One year of formal course 
work (nine quarter hours) in either French, German, 
or Russian with a grade of at least C may be sub-
stituted for an Educational Testing Service score of 
400; two years of formal course work (18 quarter 
hours) for an Educational Testing Service score d 
600. 
Open to graduate students for minor credit only: 
341, 342, 343, 351, 411, 412, 413. 
Courses Primarily for Undergraduate Students 
100. OrleutaUon. (1-0) Cr. R; S. 
201, 202, 203. SemlDar. (1-0) Cr. R; Yr. 
221. Ceramlc Materlala. (4-0) Cr. 4. F. Crystal struc-
tures cl ceramic materlals. lnteracUon cl structure and 
defects with mechanical and thermal properUes. 
222. Ceramic EllglneerlDg ODeraUcma. (3-3) Cr. 4. W. 
Prerequlslte: 221. ~nglnee~ theory and problem solu-
tion 1n materials handling and preparation. 
223. Ceramic Materials Proceaetng. (3-3) Cr. 4. S. Pre-
requlslte: 222. Batchlng, forming, and dry1ng cl ceramic 
raw materials. 
233. High-Temperature TechnoloD. (3-3) Cr. 4. W. 
Prerequlslte: Chem 142, 142L, credit or classlflcaUon ln 
Phys 223. PriDclples and cak:ulat1ons Involved 1n pro-
ducing, measuring, and controlUDg the high-temperature 
environment and ceramlc processlng. 
20.. Polvmen and ComDoalteL (3-0) Cr. 3. S. Pre-
requlsltes: Chem 142 or 148. ProcesslDg, properUes, and :,u_erlng appllcations cl polymers and composite ma-
800. IDspectlcm ~ Cr. R; S. Prerequlalte: Junlor 
ceramlc enilneerlDg ctasslftcation. One-week trlp ~
lDg ceramic plant& and studying Industrial methocls d 
prOduction. 
CERAMIC ENGINEERING 15'1 
301, 302, 303. Semlur. (1-0) Cr. R; Yr. 
MI. Blah-Te~ture Proceeaee. (3-3) Cr. 4. F. Pre-
requisite: 2"33. Use d blah-temperature treatment to effect 
atOmic trans)!ort and dinslftcaUon through slnterlDg and 
vltrlflcatlon. llredlctlon cl flnal fired structure by means 
c:l phase equllibrlum dlagrams. 
342. VltreauaState. (3-3) Cr. 4. W. Prerequisites: Chem 
142, Phis 223. Theory of vitreous state In ceramic 
glasses. Glass.f~ reacUons. Relatlonshlp d properties 
to composition and processlDg. 
343. Electronic Ceramlca. (S.O) Cr. 3. S. Prerequl~slte: 
221; credit or classlftcatlon 1n E E 446. Fundamentala c:l 
semlconductlvity, dielectrlclty, and magnetlsm ln ceramic 
materials. , 
347. Ceramic Construction Materials. (3-0) Cr. 3. S. 
Correlation of the processing variables and the physical 
properties of the ceramic materials used ln construction. 
Processing of glass, structural clay products, and com· 
posite materials. PrlmarUy for architecture students. 
361. Mlcroetructure of Ceramic Materlall. (1-8) Cr. 3. F. 
Prerequisite: 233. Characterization c:l ceramic materials 
from information obtained by microscopy and X-ray 
analysla. 
363. Pbyelcal Property Meaaurementa. (1-8) Cr. 3. S. 
Pre~laite: Credit or classlftcatlon ln 343. Thermal, me-
chanlciU, and electrlcal property determination ln ceramic 
materials. 
381. Glasa 1n the Modem World. (3-0) Cr. 3. F.W.S. 
Evolution cl artlstlc and useful glass products. Maldng cl 
g~s ()roducts. Impact cl glass industry on economic and 
eco~cal environment. Mathematics and chemlatry back-
ground not required. Not for ceramic engineering inaJors. 
401, 402, 403. Seminar. (1-0) Cr. R; Yr. 
411. Ceramlc lncbltrlea L (3-0) Cr. 3. F. Prerequisite: 
342. Relationship cl composition, crystal structure, fabri-
cation teclmlquest and thermal proceaalng to the properties 
d whltewares ana technlcal ceriunlcs. 
412. Ceramlc lncbltrlea D. (3-0) Cr. 3. W. Prerequlalte: 
351. Manufacture, pr~rtlea, uses, performance, an4 teat-
log cl basic, neutral, and acid refractories. 
413. Ceramic IDmatrlea m (3-0) Cr. 3. 8. Prereq· 
ulaite: 342. Plant layout, proceulng, economic aspecte, 
and structure d the enamel and gws lndustrlea. Inspec-
tion trip to porcelaln enamel plant. 
422. Ceramic ED21DeerlD2 Dea1aD. (1-9) Cr. 4. W. Pr• 
requisite: 361. IntroC!ucUon lo the C!ealgn d laboratory fur. 
naces, production dryers, and producUon Jd1oa. 
423. Ceramic Engl~ OealgD. (1-8) Cr. 3. 8. Pre-
requlslte: 422. Cerariilc plant layout and dellgn. 
431, 432. Senior Project. 431: (2-6) Cr. 4. F.; 482: (0-8) 
Cr. 2. W. Prerequisite: 351, 853. An lndlvldual ceramic 
development or research project designed by the student. 
490. Speclal Problema. (0-3 to 16) Cr. 1 to 5. Intro-
duction to research methods, lnvesUJratlon, and continua. 
tton of research problema for the unClergraduate student. 
H. Honors. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under· 
graduates 
512. Cenunlc Teelmolcv. (3-0) Cr. a. Offered u arr. 
Prerequlalte: Permlaslon c:l.lnatructor. ~lee and chem-
istry il Inorganic Jduaes. RelaUODihlD il ~· to 
ccmipoeltlon and afiucture. Devltrlflecl glaaaes. MeltiDa, 
ftnlng, and anneallng. 
518. Ceramic Tec:JmoloD. (3-0) Cr. 8. Olfered u arr. 
Prerequlalte: 848 or P.eniilaalon ~ lnatructor. SemJcoD. 
meting, dlelectz1c. anil maanetJc pr.:opertlea ~ ceramlc 
materf811 and the!r tnterpret&Uon With respect to compoo 
aiUon and cryatalatructure. 
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614. Electron Mlcroecopy f1 Inorganic Materlals. (2-6) 
Cr. 4. Offered as arr. Prerequisite: Phys 223. Electron 
optical analysis d materials Including transmission elec-
tron microscq>y, scanning electron microscopy, and elec-
tron microprobe analysis. X-ray micro-analysis and various 
electron dlffraction modes. Specimen preparation methods 
for Inorganic materials. 
516. Defects In Crystalline Ceramics. (3-0) Cr. 3. Of-
fered as arr. Prer~ulslte: Major In ceramic engineering. 
Thermodynamics d point defects In ceramic crystals. Con-
trol d point defect concentratlon by stolchlometry, doping, 
and atmosphere. 
521. Diffusion lD Ceramic Systems. (3-0) Cr. 3. Offered 
as arr. Prerequisite: Penn18slon cllnstructor. Phenomeno-
logical and mechanistic approaches to diffusion in Ionic 
soUds. Diffusion measurements. Ionic conductivity. 
632. Theory and Properties ~ Colloidal and Related 
Ceramic Matertala. (3-3} Cr. 4. Offered as arr. Prereq-
uisite: Pernilsslon d. Instructor. Fundamentals d colloidal 
phenomena as applled to ceramic systems, including theory 
of deflocculation, rheology, and measurements. 
590. 8Declal Topics. Cr. arr. Prerequisite: Permission 
of Instructor. 
Courses for Graduate Students, major or minor 
611. Mechanical Prooerttea ~ Ceramic Materials. ( 3-0) 
Cr. 3. Offered as arr. Prerequisite: 516. Fundamentals d 
the elastic, anelastlc, and plastic properties d Ionic and 
covalent solids. Mechanical properties. Dislocations in ionic 
and covalent crystals. 
612. Kinetics d Ceramic Processes. (3-0) Cr. 3. W. 
Fundamentals of solid reactions occurring at elevated 
temperatures. Slntering, vitrification, diffusional mechan-
Isms and effects, reaction r~te theory. 
613. Measurements ln High Te~erature Systems. (3-0) 
Cr. 3. S. Theory, limitation, and problems ci analysis d 
measurements at elevated temperatures. Furnaces and 
techniques for determination d mechanical, physical, struc-
tural, and chemical properties of ceramic materials at 
elevated temperatures. 
618. Crystal Cbemlstry ~ Ceramic Materials. (3-0) 
Cr. 3. Offered as arr. Fundamentals of crystal chemistry 
and the systematic study d. the structures d. the ceramic 
materials. 
619. Phase EQulllbrla ~Ceramic Systems. (3-0) Cr. 3. 
S. Prerequisite: 618. Phase equWbrla of the ceramic and 
closely related systems. 
699.Research. 
Chemical Engineering 
and Nuclear Engineering 
George Burnet, jr., Head ci Department 
Professors: Abraham, Arnold, Boylan, Burkhart, Larson, 
Seagrave, Tsao, Wheelock. 
Associate Professors: Collins, J olls, Pulsifer, Shearer, 
Sheeler, Shuck, Stevens, Stevenson. 
Assistant Professors: Bautista, Hill, Ulrichson. 
Visitirw Professor: Barbee. 
Undergraduate Study 
For curricula in chemical engineering leading to 
the degree Bachelor of Science and Master of Engi-
neering, see College of Engineen'ng, Curricula. 
Chemical engineers are concerned with the pro-
cesses and equipment for bringing about changes 
in the state of matter and for transforming energy. 
They make use of chemical and nuclear reactions 
and many physical operations such as mixing, dis-
tillation, crystallization, vap.ofi.zation, and filtration. 
They are trained in the fundamentals of science 
and mathematics as well as in the principles of fluid 
flow, heat and mass tranfer, and in thermodynamics. 
They are usually employed by chemical and allied 
industries, but frequently make contributions in the 
electronic, nuclear, metallurgical, and aeraipace in· 
dustries; in the fiel<k of biomedical and biochemical 
engineering; and in private and public research, 
and educational institutions. They are helping to 
solve important problems arising in the exploration 
of the ocean depths and of outer space, and are 
participating in the development of new devices for 
medical uses and new methods for processing infor-
mation. They may be assigned specifically to design, 
construct, operate, and manage large manufacturing 
plants, or may work on the development of new 
products and processes, or may carry out basic 
research on the properties of matter or on systems 
used for processing matter and information. 
Curricula in chemical engineering are designed 
to prepare students to enter the engineering profession 
at two levels. After completing a common first two 
years, students elect either the basic four-year practice 
option or an advanced., more science-oriented, five-
year option which leads to the Master of Engineering 
degree. Both programs fully qualify the graduate to 
enter the profession. The practice option prepares 
the student for the more applied areas of chemical 
engineering such as manufacturing, plant design, 
and development. The science-oriented option better 
prepares the student for work in more analytical 
areas such as process design, systems analysis, and 
mathematical modeling. A bachelor's degree is 
awarded to students who complete the four-year 
requirements in either program, but those in the 
science-oriented five-year program normally continue 
for the fifth year if eligible for admission to the 
graduate college. Qualified graduates from either 
program may choose to work for advanced research-
oriented graduate degrees. 
A cooperative work-study program is available 
in the Chemical Engineering Department. See Co· 
operatioe Programs, College of Engineering. 
Graduate Study 
The department dfers work for the degrees Master 
c:l Science, Master of Engineering, and Doctor of 
Philosophy with major in chemical engineering, and 
minor work to students taking major work in other 
departments. 
CHEMICAL AND NUCLEAR ENGINEERING 159 
Prerequisite to major graduate work is the com-
pletion of an undergraduate curriculum substantially 
equivalent to that offered in chemical engineering 
at this institution. 
There is no foreign language requirement for the 
degrees Master of Science, Master of Engineering, 
or Doctor of Philosophy. 
The department also participates in the inter-
departmental program of water resources. (See Waln 
Resources.) 
Open to graduate students for minor credit only: 
351, 352, 353, 435, 450, 451, 452, 454, 461, 462, 
463,471A,B,472A,B, 473A. 
Courses Primarily for Undergraduate Students 
100. TechDlcal Lecture. (1..()) Cr. R. S. A discussion of 
the chemical engineering prolession. 
161, 162, 163. Chemical Eaalnee~ Laboratory. (0-3 
to 9) Cr. 1 to 3 each time electecl Yr. An approved assign-
ment as laboratorian on special problems. 
201. Introduction to Chemical Eaalneerlng. (3-0) Cr. 3. 
W. Prerequisite: Credit or classlficatfon in Cliem 142 and 
142L. The appllcatlon ol stoichiometric principles to in-
dustrial problems. 
202. Material and Energy Balances. (3-0) Cr. 3. S. 
Prerequisite: 201. Application ol material and energy bal-
ance calculations to chemical engineering processes. 
210. Chemical Procesalng. (3-0) Cr. 3. F. Prerequisite: 
Chern 142. Introduction to chemical processes lnvoMng 
chemical conversion and separation with emphasis on 
economic analysis, process design, and optlmlzation. Con-
sideration of typical as well as new processes to provide 
an over-all view ol the chemical engineering fUnction. 
300. Junior Inspection Trlp. Cr. R; S. Prer~ulsite: 
Junior classification ln chemical engineering. Visits to 
chemical Industries and plants In an industrial area for 
one week. 
310. EDidneeri.Dir Unlt ODeratlOD&. (3-2) Cr. 4. F.S. Pre-
requisite: Chem !42, 142L, Math 213, Phys 222. Ma-
terial and energy balances, fluld now, heat and mass 
transfer, rate processes, stage operations, and system 
analogues. 
315. Stoichiometry. (4-0) Cr. 4. F. Prerequlslte: Math 
213, Phys. 222. Materlal and energy balances. Introduction 
to rate processes. 
341. Computer Appllcatlona In Chemical EDKJneerlna. 
(2-3) Cr. 3. S. Prerequisite: 351, 352, Math 213. Appll-
cations ol dlgltal and imalog computers to the solution ol 
problems arlslng ln transport processes,chemlcalreactlons, 
process dynamics, and equipment design. 
35L Multlatage Operations. ( 4-0) Cr. 4. F. Prerequisite: 
202. Appllcatlon of principles ln 201 and 202 and physical 
chemistry to multistage proceasesforaeparatlonofChemlcal 
component& Equlllbrfum stage analysis of dlatlllation, ex-
traction, evaporation and ~stalllzatlon. Problema lnvolv-
lng design and operation of multistage process equipment 
are conaldered. 
352. Momentum 'l'raDaDort OperatlODB. (4-0) Cr. 4. W. 
Prerequisite: 202, Math 213, P1:iys 221. Conce~ta ci mo-
mentum and mechanlcal energy transport ln nuida are 
studied by examining problems related to fiuid friction, 
vlscosity, piping eystema, settling, and now through ~ou.a 
media. The subjects ol ftltration, sedimentation, and non-
Newtonian fiuid8 are also given attention. 
353. Energy TraDIIDort Qperatlcme. (3-0) Cr. a S. Pre-
requisite: 352 -or E M '378. CODBideration d thermal energy 
transfer problems whlch occur ln the process lndustey. 
Prlnclples developed ln 362 are extended to conduction 
and convection of heat. Design d beat transfer equipment 
ls a maJor topic. Radiant heat trilnafer Ia allo covered. 
401, 402, 403. Technical SemlDar. (1.0) Cr. R; Yr. Dis-
cussion d current problems d Importance to chemical 
engineers. 
435. Proceu Contnl. (3-0) Cr. S. W. Prerequisite: 341i 
353, Math 321. Mechanlama used to control industria 
processes: their appUcations and Umltattons. Dy_namlcs ol 
Chemical process components and process contrOl systems. 
Analog simulation d process systems. 
450. Pmceae Conbol Laboratory. (0-4) Cr. 2. W. Pre-
requlslte: Credit or classlflcatlon m 435. Experiments ln 
chemical process dynamics and control. Measurement of 
system parameters, transient response, and frequency 
response. Simulation of control systems. Tranalent re-
sponse of chemical process equipment. 
451, 452. ChemScal E~ee~ Laboratory. (0-6) Cr. 
2 each. F.S. Prerequisite: Credit or classlficatlon ln 454. 
Measurement d transport properties and rates d beat, 
mass, and momentum tralisfer; lnves~atlon d process 
equipment, unit operations, and Chemical reaction ayatema. 
Treatment ci data, reports, and equipment design. 
454. Maaa Transport Oper_atlona. (3-0) Cr. 3. F. Pre-
requisite: 353. The subjects of cWruslon and mus transfer 
are studied in the context d chemical processes lnvolvlna 
separation and syp.thesls. Thls cwrae la an extension cl 
352 and 353. PrOblems d sas-Uquld absorption, almulta-
news heat and mass transfer, and chemical reactor tech· 
nology are discussed. 
461, 462. Chemical Ensdneerlnlr Thermodynamics. 461: (3-0) Cr. 3. W;; 462: (3.0) Cr. 3. S. Prere:qulsltea: 461: 
Math 223 or ~331 Phys 222; 462: 461. Application of thermodynamic pnnclples to chemical enldneerlng prob-
lems. Thermodynamic _properties of fiuide, pnase eq\illibrla, 
chemlcal-reactlon equlllbrla. 
463. Chemical Reactor Deelan. (3-0) Cr. 3. F. Pre-
requlsite: 462. Kinetics d chemlcal reactions, dealgn d 
homogenous and catalytic now and batch reactors. 
471A,B, 472A,B, 473A. Chemical EDSdneeriDS DeaJp. (1-6) Cr. 3 each. A sequence: F.W.S.; "B sequence: W:S. 
Prerequisite: 471A,B: Credit or classification In 454, 462; 
472A: 471A; 472B: 471B; 473A: 471A orB, 341. A. PrlD-
clples of ~ocess and plant design; economic and feasl-
bWty ana sls; appUcation ci feaalbWty tecbnlQuea, opti-
mization. . Ana~als, ayntheala, and Cleslgn ~ chemical 
enldneerlng equipment, processes, and systema. Economic 
anCl feaalblllty analyals, optimization techillques. 
490. Special Problema. (0-8 to 18) Cr. 1 to 6. Intro-
duction to research methods; Investigation of an approved 
~ic. 
H. Honors. 
Courses Primarily for Graduate Students, 
major or minor, open to qua1i6ecl under· 
graduates 
500. lndlvldual Problema. Prerequlalte: MaJor In chem-
Ical enatneerlng. Investigation ci an approved topic on an 
lndlvlcfiial baal8. 
50&. P~ andP~ E~ (3-0) Cr. 3. W. 
Prerequlslte: Chem 335. Chemlatty d_ pQ_lymen, addltlon 
and condensation pob!Jnerlzation. Phyalcal and mechaDtcal 
propertle~, po~ rheolqw, prodUCtion methoda. Fabrl· 
cation and extrusion equipment operation. Appllcatlona 
cl p~era In the chemlciJ lndutb'y. Field trlpt to area 
plants. 
5US. 0nraD1c Chemical IDdutrlea. :r.~) Cr. 3. 88. Pre-
requlalte: "Vbem 335. Chemical e ~ upecta d 
maDufacture d the prlnclpal organic emlcalli. 
518. Beayy1DarnDic Chemlcalandl'erUIIuriDdaatrles. 
(3-0) Cr. 3. SS. "Prerequl_llte: Permlallon d Jnatructor. 
Mauulacture fl commerdal fertlllzera and related heavy 
lnorganlc chemlcall. 
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517. Chem~ Induatrlee. (3-0) Cr. 3. S.S. Prerequisite: 
Chem 335. OCcurrenc:e, composition, and properties d 
aarlculturall.roducts and thefr Industrial treatment and 
uBllzatlon. . Carbohydrates and carbohydrate-bearing 
materials. B. Vegetable and animal oils and fats. C. Other 
producta d agricultural orlgln. 
520. Biochemical Engi.Deerfag. (3-0) Cr. 3. W. Applica-
tion ol. bulc chemical engineering principles ln blochemlcal 
and blol~ process 1ndustrles sucli as fermentation. 
food proce8alng, enzyme technology, and biological waste 
treatment. 
535. Proceu ~· (3-0) Cr. 3. S. Prerequisite: 
435. ApplJcatlons il dynamic analysts techniques ln the 
study d nonsteady state chemical processes. 
M 1 M2. Calculation Methocla for Chemical Euglneen. 
(8-0) Cr. 3 each. F. W. Prerequisite: 541: 454, credit or 
claaslflcatlon ln Math. 322; 542: 541. 541: Ana.IYsls and 
design d equipment and processes and the solution of the 
resulting differential equations by qperatlonal, series, and 
analog computer techniques. 542: Advanced analysis and 
design d equipment and processes by dlgital computer 
simulation and solution. 
554 655 556. Advanced Unit ODeraUona. (3-0) Cr. 3 
each. Yr. Prerequisite: 454. 554: "Momentum trar:'~ort 
processes ln fiuld-solld systems. Derivation and a els 
~ the basic equations d change; laminar and turbu ent 
now; now through porous med.l8 and fiuldlzatlon; now past 
submerged bodies. 555: Energy transport processes. 
Steady-state and dynamic thermal processes, coupled en-
ergy and momentum transfer, and radiative transport. 
556: Maaa transfer. Diffusion theory, two-phase mass trans-
fer, mass transfer efflclencles, coupled beat, and mass 
transfer. 
565. Multlstap Operations. (3-0) Cr. a SS. Prerequi-
site: 351. Gener&l theory of multistage processes such as 
dlstlllatlont. a~ sorption, extraction, and Jon exchange. Appli-
cations of nmte difference calculus ln cascade theory. Use 
of equUJbrlum phase relations and design optimization tech-
ntquea. 
666. Solvent Extraction. (3-0) Cr. 3. SS. Prerequisite: 
351. Theory and appUcatlon of solvent extraction to in-
dustrial processing. 
573. Advanced Chemical Engineering Design. ( 1-6) Cr. 
3. F. Prerequisite: 4 728. Development c1 new des~ for 
emerging areas such aa environmental control, food pro-
ceasing, energy conversion. and life support systems. 
581. Therm~ c1 Sburle C~onent Systems. 
(~) Cr. 3. F. Prerequisite: 46!. AppUcatlon d tbermo-
ctrnamlc laws and fundamental relations to slngle com-
ponent systems. Properties d nonldeal Oulds. 
582. Tbermot\vnamlcs ciMulU-CompcmentSyatems. (3-0) 
Cr. 3. W. Prerequisite: 581. Thermodynamic properties cl. 
solutions. Phase equlllbrla and chemical reactlonequlllbrla. 
585. Chemical Englneerfna Klnetlca. (3-0) Cr. 3. S. 
Pre~ulslte: 463. Theory ~_~solute reaction rates; mass 
and heat transfer In catalyUc beds; treatment cl. dlffer-
entlal and Integral conventon data. 
580. 8peclal Toplca. Cr. 2 to 5 each tlme taken. A 
series cl. ooe-term counes chosen from such tq:»lcs as 
cata.lytlc reactor deatgn. cost estimation, chem.lctil engi-
neerlna cl. nuclear proceuea, fluidized bed reactors, crys-
talll&aUon, polvmerbtatlon, atatlatlcal thermod.ynamlcs, ap-
plJed electro.cliemlatry, and bioengineeri!Jf. 
Coones for Graduate Students, major~ minor 
60L Seminar. (1.0) Cr. R. F. W.S. 
631, 632, 63& Advanced Tranapcm Phenomena. (3-0) 
Cr. 3 each. Alt. Yr., aa arr. Prerequlslte: 556; Math 322, 
410. Advanced toplcaln the tran&p!?rt of momentum, en-
~. and man; derivation and appUcatlon of equations of 
cb~~; therm~amlcs of lrreverstble processes; statis-
tical theorlea of turbulence; ed'Y dlftuslon; ~ layer 
tbeoey; partlc:ulate systems (picked and fluidized beds); 
non-Nevitonlan systems; correlation of transfer coeftlclent& 
643. Advanced Calculation Methods for Chemical Engi-
neers. (3-0) Cr. 3. S. Prerequisite: 541. Advanced analysis 
and deslJrn d equipment and processes requlrlng special-
ized matliematlcal techniques. 
699. Chemical Engineering Research. 
Chemistry 
john D. Corbett, Chairman of Department 
Professors: Angelici, Chapman, Diehl, Espenson, Fassel, 
French, Fritz, Gilman, Goetz, Hansen, Jacobson, 
King, Martin, McCarley, Powell, Ruedenberg, 
Rus5ell, Spedding, Svec, Verkade, Voigt, Wildman, 
Wilhelm. 
Associate Professors: Clardy, Edgar, Franzen, Gerstein, 
Hoffman, Hutton, Trahanovsky. 
Assistant Professors: Barton, Calder, johnson, Small. 
Instructors: LarockJ Warner, Yeung. 
Undergraduate Study 
For undergraduate curriculum in sciences and 
humanities leading to the degree Bachelor of Science, 
see Scien&es and Humanities, Curriculum. 
Graduates in chemistry qualify in many fielm: 
as teachers of chemistry, as analytical or control 
chemists, as supervisors in industry, as technical 
sales personnel, and as research chemists in federal, 
state, municipal, academic, or industrial laboratories. 
Undergraduate chemistry students take not only 
studies in chemistry but also courses in mathematics, 
physics, German or Russian, and in cultural sub-
jects. Students with the necessary high scholastic 
standing usually continue with graduate work, where 
they can explore more thoroughly the specialized 
areas of chemistry in which they are interested. 
Undergraduate students of chemistry usually have 
the following basic courses or their equivalents in 
their programs: 114, 115, 120, 224, 301, 302, 303, 
316, 325, 326, 327, 330, 331, 332, 333, and 6 credits 
of advanced chemistry. As supporting work under-
graduate majors have found the following courses 
desirable: Math 130 (or 130A), 131, 132, 233; Phys 
221, 222, 223. These lists of courses are not to be 
regarded as statements of fiXed requirements or as 
complete outlines of the work necessary for the mcijor. 
They are given solely for the convenience of students 
or advisers who wish to estimate the amount of 
basic, nonspecialized study which may be needed. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with majors 
in analytical, inorganic, organic, and physical chem-
istry, and in combinations thereof. Minor work is 
offered to students taking major work in other de-
partments. 
In cooperation with the Institute for Atomic Re-
search, special facilities are offered to graduate stu dents 
in other departments of the U Diversity who wish 
to use radioactive isotopes in their research. Analytical 
chemistry, calculus, and physics are required for this 
phase of chemistry. 
The Department of Chemistry requires all graduate 
students majoring in chemistry to teach as part of 
their training for an advanced degree. 
Prerequisite to major graduate work is the com-
pletion of undergraduate work in chemistry. math-
ematics, and physics, substantially equivalent to that 
required of 11ndergraduate students at this institution 
Foreign language is not required for the M.S. 
degree. For the Ph. D. degree, the language requirement 
must be met from German, Russian, French, or 
in some special cases, japanese. The minimum re-
quirements depend on the area of study, as follows: 
Analytical and organic students are required to pass 
one foreign language by ETS examination. Physical 
chemistry majors must pass two foreign languages 
(ETS) or one of the above languages plus a de-
monstration of proficiency in FORTRAN computer 
language (by course work or by a special examina-
tion) or one E'TS examination at a high level of 
proficiency. Inorganic majors are required to pass 
German and may do so by E'rS examination, by 
previous course work, or by passing a special reading 
examination. 
Open to graduate students for minor credit only: 
301, 302, 321, 322, 322L, 323, 323L, 334, 335, 
336, 408, 426, 493, 494. 
Index to field of work is given by the second 
and third figures of course numbers: 
(a) Inorganic Chemistry 00 to 09. 
(b) Analytical Chemistry 10 to 19. 
(c) Physical Chemistry 20 to 29. 
(d) Organic Chemistry 30 to 39. 
(e) General Chemistry 40 to 49. 
(f) Open 50 to 89. 
(g) Special Topics 90. 
(h) Physical Chemistry 91 to 94. 
(i) Research 95 to 99. 
For courses in biochemistry, biophysics, and metal-
lurgy, see Index. 
Courses Primarily for U nclergraduate StudeDts 
114. QwmUtatlve ~ (3-6) Cr. 5. F. Pr:leJte: 
l!J.gh school chemJstry. ReView of fundamental_p lea of 
chemlatry with em~la on chemlcal equlllbdum, gas 
laws, ana calculations. Theory and practice of gravimetric 
and volumetric analysis with partlcWar attention to acld-
base reactions. For students majoring In chemlatry or bio-
chemistry. 
CHEMISTRY 161 
115. Quantitative A~la. (3-6) Cr. 6. W. Prerequisite: 
114 or 211. Theory and practiced volumetric a~ses 
lnvoMq axldation-reductlon and formation d nondltisoc-
lated lona. Theory ci electrochemlatry. Colorimetry. Meth· 
ods ci eflectlq separations. Deatgn 01 analytical methods 
and evaluation of results. For students majoring ln chem-
Istry or blochemlatry. 
120. Chemical Structure and BODclng. (5.0) Cr. 5. S. 
Prerequisite: 115; Math 120 or 130. Atomic structure, 
nuclear properties, and wave nature d electrons. Periodic 
properties ~ the elements. Qualitative Introduction to 
modern underatandlq ci chemical blndiq and molecular 
structure ln metalllc and nonmetallic compounds. For chem-
Istry maJors. 
140. Foundation~ of Chemistry. (4.0) Cr. 3. F.S.SS. 
Prerequlalte: Credit or claaslncatlon ln 140L. Baalc meth-
ods and concepts d chemlatry that a student must master 
before he Ia ready for other college chemlatry. For stu-
dents who have not taken ~h schOol chemlatry or thoee 
with otherwise deficient bacligrounds. The content d thla 
course Is approximately equivalent to a 1-year high school 
chemlatry course. 
140L Laboratory Foundations of Chemlatry. (0-3) Cr. 1. 
F.S.SS. Prerequisite: Credit or classlncation ln 140. Lab-
oratorv to accompany 140. 
•14 l, 142. General Chemistry. ( 4.0) Cr. 3 each. 141: 
F. W.SS.; 142: W.S.SS. Prerequisite: 141: High school chem-
Istry or 140 and 140L, credit or classlflcatlon ln 141L; 
142: 141, 141L. Principles of chemistry and properties 
of matter explained ln terms of modem chemiCal theory. 
'141L, 142L. LaboratDey ln General Chemlatry. (0-3) 
Cr. 1 each. 141L: F. W.SS.; 142L: W.S.SS. Prerequisite: 
141L: Credit or classlftcatlon ln 141i· 142L: 141L. Lab-
oratDry to accompany 141 and 142. 41L must be taken 
with 141; 142L £s not a necessary corequlalte with 142. 
'147, 148. General Chemlatry. (4-0) Cr. a each. 147: F.; 
148: W. Prerequisite: 147: High school chemistry and 
credit or classlflcation ln 147L; 148: 147, 147L. Chem-
Istry explored at greater depth than In 141 and 142. May 
be elected by well-prepared students ln all colleges. For 
students with strong Interest ln science-related flelda. 
'147L, 148L. General Chemlatry LaboratDry. (0-3) Cr. 
1 each. 147L: F.; 148L: W. PrereqUlalte: 147L: Classlftca-
tlon ln 147; 148L: 147L. Laboratoey to accompany 147 
and 148. 147L must be taken with 147; 148L la not a 
necesaarv oorequlslte with 148. 
211. Quantitative Aaa.lnll. (3-6) Cr. 5. F. W.S.SS. Pre-
requlalte: 142L or 148L. 'Theory and _practice d elemen-
tary gravimetric, volumetric, and colorimetric analyall. 
224. Phyelcal Chem.latzy. (3-0) Cr. 3. S. Prerequlalte: 
120, Math 122 or 132; l'hys 112 or 222. Elementary 
thermodynam.lce and theory of the saseous state. Homo-
geneous equlllbrla. For students majoring ln ch~mlatry or 
blochemlatry. . 
231. Elementary Onranlc Chemlltry. (3-0) Cr. 3. F. W. 
S.SS. Prerequlalte: 142'L or 1481., credit or claaalncatlon 
ln 232. F-or students dealrlng a termlnal coune. Not recom· 
mended for students ln pllyalcal or bl~ aclences. 
Students dealrlg a more rigorous coune atiOuld take 384, 
335, and 337. The department recommends that credlt In 
both 231 and 384 not be appUed toward graduation. 
232. Labora~ In Bleme~ Onrulc C~. A B: (0-6) Cr. 2 eaciL C: (0.3) Cr. 1. Y.W.s.ss. Prer~ite: 
Credit or claaalflcatlon In 231. A: Laboratory ~uea 
including gravimetric aJllll.lall, volumetric ~lB. and 
organic furictlonal group an81yall. B: Laboratorytedmlquea 
ln synthetic and qualltatlve organic cheml.ttrY. PartJcillar 
empllaala on cheinlcal and pfiyllcal pr~erflea ci d;yea 
pol.Vmera, fats, and carbohjdtatea. C: Condenaatlon ~ 
material covered In 2328. 
301 302. Inorpnlc Chemlatry. (3-0) Cr. 3 each. 301: 
W.; 302: S. Prerequlalte: 325 or 322. Bon~ ln Jnoraanlc 
systems; deacrlptlve and ay•tematlc chemlltry of the .ele-
• Credits from onb! one ct the fotlowlng two eerlea ehould 
count toward _JraCiuation: 
1. 141, 141L, 142, 142L 
2. 147, 147L, 148, 148L 
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mente. Emphasis on correlation of structure and bonding 
with chemiCal and physical properties of inorganic com-
pounds; applications of thermodynamics, kinetics, and other 
physical methods to study of inorganic systems. 
303. Jnargaalc Chemlatry Laboratory. (0-6> Cr. 2. S. 
To accompany 302. For students majoring in chemistry 
or biochemistry. 
316. Quantitative Allalyala. (3-6) Cr. 5. S. Prerequlsite: 
115, 326. Operational theory ol the prlnclples d Instru-
ments. Atomic and molecular absorption and emission 
spectrosCOP-Y· Potentiometry, voltammetry, gas chroma-
t~raphy, Uquid chromatography, maes spectrometry, nu-
clear magnetic resonance spectrometry. Literature d 
chemical analysis. 
321, 322, 323. P~lcal Chemistry. (3-0) Cr. 3 each. 
321: F.S.; 322: F.W.; 323: W.S. Prerequlalte: 321: 211 or 
142, Phys 223, Math 122 or 132 recommended; 322: 
321; 323: 322. Properties d gases, liquids, and sollds·i 
solutions; thermocheinlstry and thermodYnamics; chemica 
kinetics; electrochemlatry; atomic and molecular structure. 
Students majoring ln chemlatry or biochemistry ordinarily 
wt1l elect 224, 325, 326, 327. 
322L. Labora~ In Phyalcal Chemlatey. (0-3) Cr. 1. W. 
Prerequisite: Credit or classification ln 322 recommended. 
Should accompany 322. 
323L. Laboratory In Physical Chemlatry. (0-6) Cr. 3. S. 
Prerequlslte: 322L, credit or claeslficatlon in 323 recom-
mended. Should accompany or follow 323. 
325. Ph..valcal Chemistry. (3-0) Cr. 3. F. Prerequisite: 
224. Prlncfples of quantum mechanics and spectroscopy. 
326. Physical Chemla~. (3-0) Cr. 3. W. Prerequisite: 
325. Llqulill and ceystala. Molecular structure. Quantum 
theory and spectra: Kinetics. Surface chemistry. Nuclear 
chemistry. For students majoring in chemistry or bio-
chemistry. 
327A, 3278. Laboratory ln PhYSical Chemistry. (0-6) 
Cr. 3 each. 327A: F.; 3278: W. Ffrerequlslte: 327A: 115; 
3278: 327 A. To accompany or follow 325 and 326. For 
students majoring In cliemlstry, chemical engineering, or 
biochemistry. 
330. Laboratory lD Qrsamc Chemla~. (0-6) Cr. 2 each 
time taken. F.W.S: Prerequisite: 115. To accompany 331, 
332, 333. For students majoring In chemistry or blo-
chemlatry. 
331, 332, 333. Onraalc Chemlatey. (3-0) Cr. 3 each. Yr. 
Prerequisite: 331: 120; 332: 331; 333: 332 or 335. For 
students majoring In chemistry and biochemistry. 331, 
332: Chemlatry d aliphatic and aromatic compounds. Poly-
functional and heterocyclic chemlatry. 333: Modem re-
search techniques and their use In organic chemistry. 
334, 335. 336. Oqranlc Chemistry. (3-0) Cr. 3 each. 
334: F. W.; 335: W.S.t_336: S. Prerequisite:. 142 and 142L, 
or 148 and 148L. Modem organic chemistry, including 
nomenclature, synthesis, structure and bonding, reaction 
mechanlsmsl.. physlcal methods, carbot!kdrates, proteins, 
and llplds. t"remedlcal students wt1l e this sequence. 
Students maJoring ln chemistry wUl ordinarily take 331, 
332,333. 
83'1. Laboratory ID OrpDic Chemlagy. (().6) Cr. 2. 
W.S. Prerequlslte: Credit or claaalfication In ""335. 
338. Labotatmy In 9rganlc Chemlagy. (0-3) Cr. 1. S. 
Prerequlalte: Credft or cla8slftcation lD 336. 
399. Unde~uate Research. Cr. var. PrerequlB1te: 
Permlsalon of itaff member with whom student proposes 
to work. 
40& Radlocbemlatry. (2-6) Cr. 4. F. Prerequisite: 142 
l'bys 223, Math 122. Radioactivity; theory, operation and 
uaes of-Ndlation-measurlng Instruments; prlnclples ofradlo-
chemlltry. For students ln engineering. 
428. llaclotracer llethodl. (2-0) Cr. 2. F. Prer~ulalte: 
323 or 326 or 493; Phys 112. Radlolaot9Pe techmques 
and their appllcationa to problems In biology and amed 
aclenca. For students lD blOlOIY and qrlculture. 
480. 8Dedal Prclblema. Cr. var. Prerequlalte: Permls-
alon cllnaiructor. 
493, 494. Biophysical Chemlatry. (3-0) Cr. 3 each. 
493: F.; 494: W. Prerequisite: Math 122 or 132. Physical 
chemistry with application to biological systems. Not ac-
cepted for credit toward a degree in chemistry or chem-
Ical engineering. 322L and 323L may be taken concur-
rently by those desiring laboratory. 
499. Sealor Research. (0-6 or 9) Cr. 2 or 3 each time 
taken. Prerequisite: Permission of staff member with whom 
student proposes to work. 8 averag_e in all chemistry, 
physics/ and mathematics courses. Research in chosen 
area o chemistry, with final written report as senior 
thesis. This course should be elected for thiee consecutive 
quarters just preceding graduation. For students majoring 
In chemistry. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Advanced Inorganic Chemistry. (3-0) Cr. 3. F. 
Prerequisite: 302. Concepts of structure, bonding, and 
chemical reactivity applleCl to Inorganic compounds of the 
metallic and nonmetallic elements. For students not major-
Ing In Inorganic chemistry. 
501. lnorgaalc Pre~tiona. (0-6) Cr. 2. F. Prerequlslte: 
302. Preparation arfd characterization of inorganic and 
organometalllc compounds by modern research techniques. 
505. Ph~lcal Principles cllnorganlc Chemlatry. (3-0) 
Cr. 3. F.S. Prereq~lslte: 302 and 323 or 326. Theoretical 
concepts d bonding and structure applied to Inorganic 
chemistry. Elementary group theory, hybridization and 
localized covalent bonding, molecular orbitals, and ligand 
field theory. 
506. AppBcation d Physical Methods ln ln~aalc Chem-
lstry. (a.;(}) Cr. 3. W. Prerequisite: 505. Spectrometric, 
magnetic, and diffraction measurements ln inorganic and 
organometalllc research problems. Emphaels on stereo-
chemical and bonding Information. 
507. Systematic Inorganic Chemlatry. (3-0) Cr. 3. S. 
Prerequisite: 505, and 1506 or 536 or 592. Descriptive 
chemistry of the metallic and nonmetalllc elements. 
510. Advanced A~tlcal Chemistry. (3-0) Cr. 3. F. 
Prerequisite: 316. Selected topics in modern quantitative 
analysis, Including analytlcalseparatlons, tltrlmetry, spec-
troscopy, and other Instrumental methods. For students 
not majoring ln analytical chemistry. 
511. Advanced Quantitative Analysts. (3-0) Cr. 3. S. 
Prerequisite: 316, and 323 or 326, and 333 or 336. Gen-
eral methods, descriptive inorganic analysts, and current 
Uterature. 
512. Electrochemical MethociB ~ ~la. (2-3) Cr. 3. 
F. Prerequlslte: 316, and 323 or 326, and 333 or 336. 
Principles and appllcatlons d electrochemical methods 
and mass spectrometry. 
513. Molecular Abs~on Soectraphotomegy. (2-3) Cr. 
3. W. Prerequisite: 316, and 323 or 326, and 333 or 336. 
Principles and ana)ytlcal appDcations of absorption spec-
trophotometry. 
514. Analvtlcal Atomic Spectroecopy. (2-0) Cr. 2. S. 
Prerequlalte: "323 or 326; Phys 223. Principles and experi-
mental methods d optical emlseloo spectroscopy, atomic 
absorption spectroscopy, and X-ray fluorescence spec-
troscopy. 
515. An~cal Atomic 8Dectlo8clopy Laboratory. (0-6) 
Cr. 2. F. W.S. Prerequisite: 514. Laboratory in optic&l emis-
sion, atomic absorption, and X-ray Ouorescence spectro-
scopy. 
518. QuanUtatlve ~c ~ (1-3 to 9) Cr. 2 to 
4. W. Prirequlalte: 833 or 336. Chemical analvsls vla func-
tional groups, kinetic methods, epectropholometrlc and 
phyelcal methods, ~cal eeparaUODB. Optional labor-
atory work on a epeclal ainalytlcal problem. 
lU'l. Speclal Problema In Analytlcal Chemlatry. (0-3 to 
12) Cr. 1 to 4. Prerequisite: Permission of instructor. Lab-
oratory work on a special project In chemical analysis. 
520. Advanced Pb.valcal Chemistry. (3-0) Cr. 3. W. 
Prerequisite: 323 or 326. Principles of physical chemistry 
as they apply to Inorganic, organic, and analytical chem-
Istry, Including thermodynamics, klnetlcs, quantum me-
chanics, and spectroscopy. For students not majoring In 
physical chemistry. 
521. Statlatlcal Thermod.vnamlca. (~) Cr. 3. F. Pre-
requisite: 323 or 326. Boltzman distribution, thermody-
namics from a statistical viewpoint, Einstein and Debye 
crystals, Ideal gases, equipartltlon theorem, kinetic theory, 
review d. kinetics. 
522. Chemical Thermodynamics I. (3-0) Cr. 3. W. Pre-
requisite: 323 or- 326:" Oases;- suluttons, homogeneous and -
heterogeneous equUlbrla. 
523. Chemical Thermodynamics D. (~) Cr. 3. Alt. S., 
offered 1974. Prerequisite: 522. Appllcatlons to chemical 
systems. 
624. Surface Chemistry. (~) Cr. 3. Alt. W., offered 
1975. Prerequisite: 323 or 326. Basic principles and appli-
cations. 
626, 52'1. RacBochemlatry. (2-0) Cr. 2 each. 526: Alt. 
W., offered 1974; 527: Alt. S., offered 1974. Prerequisite: 
323 or 326. Natural and artlflcial radioactivity; soorces, 
);)reparations, and properties. Measurement d. radiations. 
Chemistry of the radio-elements. Applications d. radio-
active Isotopes. 
628. Chemical Kinetics and Mechanisms.(~) Cr. 3. S. 
Prerequisite: 323 or 326. Methods of studying reaction 
rates and mechanisms; Inference d. mechanisms from rate 
laws; reversible, consecutive, and competing reactions; 
chain mechanisms; exchange reactions; Isotope rate effects; 
very rapid reactions; acid-base catalysis; theories d unl-
moleculB.r reactions; absolute rate theory. 
629. Laboratory In RacBotracer Technlaues. (0·6) Cr. 
2. W.S. Prerequisite: 426. Measuring and liandllnR radio-
active substances ln chemical and biological experiments. 
630. Advanced Organic Chemistry. (3-0) Cr. a S. Pre-
requisite: 333 or 336. Selected topics ln modem organic 
chemistry, Including structure, reaction mechanisms, or-
ganic synthesis, and spectroscopy. For students not major-
fug in organic chemistry. 
631 632. Mechanistic Theory of Organic Chemistry. (3-0) Cr. 3 each. 531: W.; 532: S. Prerequisite: 323 or 32lJ; 
333 or 336. Organic reaction mechanisms, organic syn-
thesis, stereochemistry of organic processes. 
535. Advanced ~c Laboratory. (0-3 or more) Cr. 
1 or more each time taken. F.W.S.SS. Prerequisite: Per-
mission of staff member with whom work Is to be done. 
Experimental technlques In organic chemtstry. 
536. Introduction to Organic Chemistry Research. (2-3) 
Cr. 3. F. Prerequisite: 323 or 326, and 333 or 336. Princi-
ples of Infrared, ultraviolet, nuclear magnetic resonance, 
and electron spin resonance spectroscopy as applled to 
organic chemistry. Physical methods of pUrltlcatlon, separ-
ation, and characterization of organic material& 
539. Organic ReacUona and Stereochemlatry. (3-0) Cr. 
3. F.SS. Prerequisite: 323 or 326, and 333 or 336. Des-
criptive organic chemistry wlth emphasis on synthesis 
and stereochemistry. 
590. Speclal Toplca.. (1-0) Cr. 1. Introduction to the 
v arlws areas of current research ln physical chemistry 
at Iowa State University. 
591. ~etry and Molecular Structure. (2-0) Cr. 2. S. 
Prerequ18lte: 323 or 326. Molecular symmetry elements, 
symmetry adapted wave functions, apphcatlons to the 
electronic structure m molecules and spectroscopy. 
<:'--
692. Chemical Bcmdlag and Structure. (3-0) Cr. 3. S. 
Prerequi.slte: 505, or Phys 448 and classification In 591. 
Variation principle of quantum mechanics, atomic orbitals, 
many electron systems, atomic states and angular mo-
mentum, atoms lD crystal fields, diatomic molecUles, pc;»ly-
atomlc molecules, complexes, electron deficient molecUles. 
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pi-electron systems, hydrogen bonds, vanderWaals bonds, 
metallic bonds. 
698. Chemical Spectroscopy and Structure. (3-0) Cr. 3. 
F. Prerequlslte: 505 or 591. lnteraction of racBatlon and · 
matter; radlo frequency, Infrared, visible and ultraviolet 
spectroscopy. 
594. Dltrractlon and MoJecular Structure. (2-0) Cr. 2. F. 
Prerequisite: Permission d lnatructor. X-ray, neutron and 
electron diffraction: scattering by electrons, atoms, and 
molecules. Translation and pOlnt group symmetry, appli-
cation d. Fourier methods. Examples d structures dedUced 
from diffraction techniques. 
Courses ·for Graduate Students, major or niiiior 
600. Seminar ln Inorganic Chemletry. (1.0) Cr. 1 each 
time taken. F. W. S. Prerequisite: Permfsslon of Instructor. 
601. Selected Topics ln Inorganic Chemlatry. (2 or 3-0) 
Cr. 2 or 3 each time taken. F. W. S. Prerequisite: 302. 
Topics such as chemical appllcations of group theory, 
molecular structure and bonding, organometD.lllc com-
pounds, physical technlques of structure determination 
nonaqueous solvents, reaction mechanisms, and hgand 
field theory. 
611. Seminar ln ~ Chemlatry. ( 1-0) Cr. 1 each 
time taken. F.W.S. Prerequisite: Permllslon d Instructor. 
620. Seminar ln Phyalcal Chemla~. ( 1-0) Cr. 1 each 
tlme taken. W.S. Prerequisite: Permission of lnatructor. 
621. Statlatlcal Mechanics. (3-0) Cr. 3 each tlme taken. 
Alt. W.S., oft'ered 1974. Prerequisite: Permission d lnatruc-
tor. Review of classical and quantum mechanics, principles 
of statistical mechanics, applications to thermOdynamics 
and other related problema. · 
622. Quantum Chemlatry. (~) Cr. 3 each Ume taken. 
Alt. W.S., drered 1975. Prerequisite: Permleslon of in-
structor. The Schroedl~er equation. solution ln simple 
cases, perturbation, and variation methods. Slater's treat-
ment c:l complex atoms and molecules, valence bond, and 
molecular orbital methods; appllcatlona. 
625. Selected To_pica In Phyalcal Chemistry. (0·2) Cr. 2 
each time taken. F. W.S. Prerequisite: 521 or 592. Toplca 
such as atomic, molecular, and nuclear structure• surface 
chemistry; photochemistry; chemical kinetics; electrochem-
Istry; phase rule. 
626. Crystal Structure Analylla. (2.0) Cr. 2 each time 
taken. W. S. Must be started lD winter. Prer:~site: Per-
mission of instructor. X-ray and neutron action aa 
applled to the solid state, Jdnematic theory of dUfraction, 
space group symmetry_, applications of FoUrier and least-
squares methOds, methods for phaalng structural ampU-
tudes, exaiJlplea of structures deduced from X-ray and 
neutron studies. 
63L Seminar In Q!ganlc Cheml1try. (1-0) Cr. 1 each 
time taken. F.W.S.SS. Prerequisite: Penhlss1onoflnstructor. 
632. Selected To_plcs In Oronlc Chemtatry. (2.()) Cr. 2 
each time taken. F. W.S.SS. Prerequisite: 532. Toplca of 
current Interest ln organic chemistry such aa electrOn spln 
resonance spectroscopy, nuclear mapetlc resonance spec-
troscopy. mass spectroscopy, phyalcal organic chemistry, 
photochemistry, natural products, organometalllc chem-
lstey, computer technlques, modem synthetic methode, 
meChanisms of reductions and oxldatlons, carbenea, molec-
ular orbital theory, heterocycles, free radicals, and Janette& 
699. Research. Prerequlslte: Permlsslon of staff member 
concerned. 
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Child Development 
Samuel G. Clark, Chairman of Department 
Professors: Coulson, Pease, Sunderlin, Swanson. 
Assistant Professors: Anderson, Crase, J:?raper, Engel, 
Glass, Karas, King, Madera, Randall, Stockdale. 
Instructors: Byler, Cherry, Culler, DeWitt, Dixon, 
Galejs, Geddes, Graham, Herwig,] ones, Montgomery, 
:'Jelson, Osburn, Shaw, VanAuken. 
Undergraduate Study 
For undergraduate curriculum in child development 
leading to the degree Bachelor of Science, see Home 
Economics, Curn'cula. 
The department offers work for the degree Bach-
elor of Science with options in (1) nursery school-
kindergarten education; and (2) community services 
for children. Sophomores selecting the nursery school-
kindergarten option must apply to and be accepted 
in the teacher education program. 
Child development is the systematic study of how 
children grow and develop. Students in this curric-
ulum may prepare for professional work with children 
and families in connection with nursery schools, 
kindergartens, hospital programs, settlement houses, 
welfare agencies, programs for handicapped or emotion-
ally disturbed children, community programs for older 
children and youth, and special programs for dis-
advantaged groups. In addition, students interested 
in preparing for graduate work will be given the 
opportunity to elect appropriate courses. Opportunities 
are provided to observe and work with infants, 
preschool, and school-age children. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major 
in child development, and minor work for students 
taking major work in other departments. 
In addition to fulfilling graduate college admission 
requirements, the students should have substantial 
backgrounds in one of the following fields: child 
development, family relations, human biology, human 
nutrition, education, anthropology, psychology, and 
sociology. 
A foreign language is not required for the degree 
Master of Science or Doctor of Philosophy. In 
individual cases, however, competence in one or 
more languages may be specified by the student's 
program of study committee. 
Open to graduate students for minor credit only: 
442, 443. 
Courses Primarily for Undergraduate Students 
129. Prlnclplee of Chlld Development. (3-1) Cr. 3. F.W. 
S.SSI. Processes and principles of growth and development 
during formative years within the context of cultural, edu-
cational, and fBIIilllal lnfiuences. Directed observation of 
Infants and chlldren. 
217. Professional Experiences Wlth Children. ( 1-2) Cr. 2. 
F. W.S. SSL Prerequisite: 129. Reservation required Objec-
tive analysis of adult-child Interactions and evaluation of 
feelings and attitudes, with emphasis on the professional 
role of the adult. 
224. Development In lnf~. (3-2) Cr. 4. F.W.S. Pre-
requisite: 129 or Psych 230. Developmental character-
Istics during the first two years of life. Observation of 
Infants. 
225. Development In Early Chlldhood (3-2) Cr. 4. F.W.S. 
Prerequisite: 129 or Psych 230. AppRcatton of principles 
of development to children ages 2 to 6 years. Observation 
in the nursery school and kindergarten. 
226. DevelOJ>ment and Guidance In Later Cblldhood 
(2-3) Cr. 4. F.W.S.SSII. Prerequisite: 129 or Psych 230. 
Developmental characteristics of children from 5 to 12 
years of age, with implkmtlons for guidance. Observation 
and participation with children. 
240. Literature for Cblldren. (4-0) Cr. 4. F. W.S.SSI. 
Prerequisite: 129. Selection and use of literature as it 
contributes to the total development of children from birth 
through 12 years cl age. 
318, 318L Seminar; Study Tour. 318: ( 1-0) Cr. 1. W. 
318L: Cr. 1. S. Prerequisite: 318: Junior classification; 
318L: 318. Study and visit child and family centers, Insti-
tutions, and agencies that service various socioeconomic-
ethnic groups. Fee. 
341 341 L Activities and Materials; Laboratory Par-
ticipation. 341: (3-0) Cr. 3; 341L: (04) Cr. 2. F.W:S.SSI. 
Prerequisite: 225 or 226; 341 L: Classification in 341. 
Theories cl play and principles underlying the selection of 
activities and the use of materials for children. 341 L: 
Participation with children involving activities and ma-
terials. 
369. Introduction to Child Development Research. ( 3-0) 
Cr. 3. F.W.S. Prerequisite: 22~1 225, 226. Readings in 
child development research witn emphasis on Interpre-
tation and appRcation of research methods and statistical 
techniques. 
417 A. Supervised Teacblng In Nursery School-Kinder-
garten. Cr. 8. F.W.S.SSI. Prerequisite: 443, classification 
in 417B, 449, full admission to teacher education program. 
Reservation required Experience In teaching a group cl 
nursery school or kindergarten children. 
4178. Supervised Teachlng In Child Centers. Cr. 8. 
F.W.S.SSII. Prerequisite: 443, classification in 417A or 
418. Reservation required Supervised teac:Ung In a chil-
dren's center. Written evaluation of the teaching-learning 
situation and Intragroup relationships. 
418. Group Work With Cblldren. Cr. 8. F.W.S.SSII. Pre-
requisite: 443, 44 9, classification In 417B. Reservation 
required Directing programs in child centers. Supervised 
work, observation, Interpretation, and evaluation of work 
with children of various ages in groups and on an indi-
vidual basis. 
442. Guidance ol Chlldren. (3-2) Cr. 4. F.W.S.SSII. Pre-
requisite: 341 or El Ed 344A. Behaviors of children in 
groups. Principles and techniques of guidance appRed to 
children ln famtly and group situations. Participation ex-
perience with groups of children. 
44S. PlallJ!lng and Administration ol Prqp:ams for Chil-
dren. (4-2) Cr. 5. F.W.S. Prerequisite: 442. Examination, 
evaluation, and development Of programs for children. 
Principles and techniques Involved In the planning and 
administration of such programs. 
449. Professional Relations In Chlld Development. (2-0) 
Cr. 2. F.W.S.SSI. Prerequisite: 443. Interrelationshipds 
among child development personnel, family members an 
representatives of community agencies. 
490. Special Problems. Cr. arr. Prerequisite: Twelve 
credits In child development, permission d department 
head and instructor. Consult department dflce for pro-
cedure. 
A. Child Development. 
B. Nursery Education. 
C. Community Services. 
F. Field Experiences. 
H. Honors Program. 
R. Research. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Short Course. Cr. 1 to 3. SS. Prerecjulsite: Per-
mission d Instructor. Concentrated group study d various 
educational problems ln the field or child development. 
525. Theories ln the Education of Young Chlldren. ( 2-3) 
Cr. 3. F. Prer~uislte: 534. Theories, objectives, and recent 
research used in nursery education; role d nursery edu-
cation ln the total educational system; observation d a 
variety or programs for young chlldren. 
527. Programming for Young Children. Cr. arr. W. Pre-
requisite: 525. Objectives, procedures and research rele-
vant to planning curricula for groups of young chlldren. 
Essentials or administration d children's programs. Ob-
servation, participation, field trips. 
532. Infant Growth and Behavior. (2-2) Cr. 3. S. Pre-
requisite: 534. Advanced study c:l infant behavior and 
development; current research with Infants; laboratory 
observation. 
534. Prlndples ~Growth and Development. (3-0) Cr. 3. 
F. Prerequisite: Nine credits in chlld development. AnalY-
sis d the developmental approach to the study or chlld 
behavior. Emphasis upon principles or development. Lab-
oratory observation. 
535. Theories of Child Development. (3-0) Cr. 3. W. 
Prerequisite: 534. Theoretical foundations d chlld develop-
ment. Examination c:l major theories and the supporting 
research evidence. 
540. The Child With Learning Dlsabllltie& (3-0) Cr. 3. 
F. SSL Prerequisite: Twelve credits in behavioral science& 
Guidance of the learning disabled chlld within the famUy 
and educational setting. Influence of learning malfunction 
on general development. 
541. The Gifted Child. (3-0) Cr. 3. F.SSI. or SSII. Pre-
requisite: Twelve credits in behavioral sciences. Charac-
teristics or chUdren wlth superior ablllties. MaJor emphasis 
placed on Intellectual styles or operations, creativity, and 
strategies for enhancing development d talent. 
542. The Disadvantaged Child. (3-0) Cr. 3. W.SSI. or 
SSII. Prerequisite: Twelve credits In behavioral sciences. 
Characterlsijcs of chlldren from culturalJy and emotionally 
Impoverished climates. MaJor emphases Include etiology 
c:l Intellectual and emotional Uniltations and strategies 
for prevention and guidance. 
548. Parent Education. (3-0) Cr. 3. S. Prerequisite: 
534 or F E 570. Principles and procedures d Instruction 
and evaluation In parent education. 
549. Crou-Cultural Stucles ~ Chlld Rearing Practices. (3-0) Cr. 3. S. Prerequisite: Three credits In anthropology, 
C D 534 or F E 575; or 9 credits in anthropology. An 
examination d current research on the child ln a cross-
cultural perspective. 
566. Selected Research Methods In Child Development. 
(3-0) Cr. 3. F. Prerequisite: Credit or classification ln 
Stat 401 or Educ 5528. ldentlflcation of research areas. 
Use of the observational, correlational, and experimental 
methods, and the aj)pllcation ~ selected research tech-
niques In child development research. Experience in meth-
odS of data collection and analysis, Interpretation and 
dissemination of findings, and critical evaluation c1 re-
search. 
590. ~ Topics. Cr. 1 to 4 each time elected. Pre-
requisite: Twelve credits In chlld development, pennis-
slon of department head. 
A. Child Development. 
B. Nursery Education. 
C. Community Services. 
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Coones for Graduate Students, major or minor 
610. Developmental Appralaal ~the Child. (3-0) Cr. 3. 
S. Prerequisite: Psych 440. Anal.vsls d methods ln the 
cllnical and experimental appralsaf of children. 
616. Seminar. Cr. arr. W.S. 
618. Planning Colleae Counes in Child Development. 
(3-0) Cr. 3. AI[ S., drered 1974. Prerequisite: 625. Se-
lection, organization, and presentation of subject matter. 
625. IDatory and Phlloeoph.Y of Chlld Devel~ment. 
(3-0) Cr. 3. W. Prerequisite: 534. Hlst~ of chlld develop-
ment; research centers; theories d earlY chlldhood educa-
tion. 
630. Devel~ental Processes In Children: Phyalcal 
and Motor. (3-0) Cr. 3. Alt. W., offered 1974. Preroqulelte: 
534, 535. Theories and concepts of growth, maturaUon, 
and motor coordination as related to development. Identifi-
cation and evaluation c1 related research. 
631. Developmental Proceeees In Children: Cognition. 
(3-0) Cr. 3. Alt. W., offered 1975. Prerequlalte: 534, 535. 
Analysis d cognitive development In children. 
632. Developmental Processes ln Children: Peraonallty. (3-0) Cr. 3. Alt. S., dfered 1974. Prerequisite: 534, 535. 
Analysis d personaBty formation In children. 
633. DevelopJ_Dental Processes In Children: SociaL ( 3-0) 
Cr. 3. Alt. S., Offered 1975. Prerequisite: 534, 535. Analy-
sis of social development In chlldren. 
649. Dynamics of Parent-Chlld Relatlonehlp& ( 3.0) Cr. 
3. S. Prerequisite: Fifteen credits in chlld development, 
psychology., and sociology. Analyals of theories appllcable 
to the dynamics of parent-chlld lriternction& 
666. Research Design in Child Development. (3-0) Cr. 
3. Alt. _F., dfered 1974. Prerequisite: 566. Methods of 
experimental research with chUdren; research designs In 
child development. 
699. Research. 
Civil Engineering 
Carl E. Ekberg, jr., Head of Department 
Professors: Baumann, Carstens, Caughey, Cleasby, 
Demirel, Ellis, Handy, Hardy, j ellinger, Mickle, 
Morgan, Patterson, Sanders, Spangler. 
Associalt Profusors: Brewer, Dougal, Elleby, Fung, 
Girton, Hoover, Dah-Yinn Lee, Ti-Ta Lee, Lohnes, 
Lubsen, Oulman, Sheeler, Young. 
Assistant Professors: Austin, Dare, Klaiber, Martin, 
Merrill, Montag, Ring, Ward. 
/nslruclors: Gurbuz, Oliver, Porter, Russo. 
Undergraduate Study 
For undergraduate curriculum in civil engineering 
leading to the degree Bachelor ~ Science, see College 
tl Engineering, CurrieultJ. 
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Civil engineering consists ci the economic applica-
tion ci the laws, forces, and materials of nature 
to the planning, design, construction, maintenance, 
and operation of public and private facilities. Com-
monly included are transportation systems; bridges 
and buildings; water supply, pollution control, irriga-
tion, and drainage systems; river and habor 
improvements; dams and reservoirs. Civil engineering 
also includes the planning, design, and responsible 
execution ci surveying operations, and the location, 
delimitation, and delineation of physical and cultural 
features on the surface of the earth. Research, testing, 
sales, management, and related functions are also 
a part of civil engineering. 
Work on the campus is supplemented by inspection 
trips which furnish an opportunity for firsthand study 
of engineering work and industrial plants. 
Graduate Study 
The department offers work for the degrees Master 
ci Science and Master of Engineering with majors 
in civil, municipal, sanitary, soil, structural, and 
transportation engineering; for the degree Doctor 
ol Philosophy with majors in transportation, structural, 
soil, and sanitary engineering; and minor work to 
students taking major work in other departments. 
Within the civil engineering major, the student may 
specialize in geodesy and photogrammetry. 
There is no foreign language requirement for the 
degrees Master of Science or Master of Engineering. 
The department strongly recommends that all 
candidates for the degree Doctor ol Philosophy dem-
onstrate a significant level of proficiency in one 
of the following languages: French, German, Russian, 
or Spanish. However, with the approval of a doctoral 
candidate's program of study committee, 9 additional 
credits of course work outside the Department of 
Civil Engmeering may be substituted for a language 
requirement. 
The normal prerequisite to major graduate work 
is the completion of a curriculum substantially equiv-
alent to that required of engineering students at 
this university. However, because of the diversity 
ci interests within the graduate programs in civil 
engineering, a student may qualify for graduate 
study even though his undergraduate or prior grad-
uate training has been in a discipline other than 
engineering. Supporting work will be required de-
pending upon the student's background and area 
of interest. A prospective graduate student is urged 
to specify the degree program in which he or she 
is interested on the application for admission. 
Students who major in civil engineering usually 
will select minor work from the departments of 
Mathematics, Physics, Chemistry, Bacteriology, Geo-
logy, Economics, Statistics, or other engineering de-
Partments. 
The department also participates in the inter-
departmental program ol water resources. (See Water 
Resources. ) 
Open to graduate students for minor graduate 
credit only: 301, 304, 315, 325, 331, 350, 352, 
360, 361, 362, 404, 412, 414, 417A, 4178, 418, 
426, 427, 432, 433, 434, 448, 449, 450, 451, 453, 
460, 472, 485, 486. 
Courses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. R; S. Discussion of 
various phases of civil engineering. Lectures by staff mem-
bers and practicing civil engineers. 
210. Surveying. ( 1-6) Cr. 3. F. Prerequisite: Competence 
in algebra and trigonometry. Surveying for resource devel-
opment including principles of surveying measurements, 
topography, traversing, plane table mapping, field astron-
omy, and staking of buildings, curves and earthwork. 
211, 211A. Elementary Surveying. (1-6) Cr. 3. F.S. 
Prerequisite: Competence in algebra and trigonometry. 
Principles of surveying measurements, simple topography, 
site layout and traversing. 211A: Primarily for students in 
the College of Agriculture. 
212. Photogrammetry, Mapping and Land Surveying. 
(2-3) Cr. 3. W. Prerequisite: 211. Introduction to photo-
grammetry. Mapping from stadia and aerial surveys. Land 
surveying. 
213. Route and IDgher Surveying. (1-6) Cr. 3. F.S. 
Prerequisite: 211. Theory and practice in cW"V'es, earth-
work problems, and surveying astronomy. 
214. Photogrammetry, Route and Land Surveying. (1-6) 
Cr. 3. W. Prerequisite: 211 or 211A. Introduction to map-
ping and photogrammetry. Simple curves and earthwork. 
Elementary public and private land surveys. 
228. Sanitary Engineering in Environmental Control. 
(3-0) Cr. 3. W. Prerequisite: Phys 112 or 222, Biol 103. 
The sanitary engineer's responsibility in public health 
including control of communicable diseases, air pollution, 
and solid wastes. Organization, administration, and opera-
tion of regulatory agencies. 
294. Professional Development I. Cr. R. F. Oral reports 
and discussion of significant civil engineering achievements 
and related topics. 
301. Cartography. (Geog 301) See Earth Science. 
304. Hydrology. (2-2) Cr. a W.S.SS. Prerequisite: Com S 
201, Stat 105. Elements of hydrology: precipitation, lnfll-
tration, direct runoff, evapo-transpiration, groundwater and 
streamflow; data collection and analysis, engineering appli-
cation& 
315. Geodetic Surveying. (2-3) Cr. 3. F. Prerequisite: 
213 or 214 or Geol 301. Geodetic control surveys. Pre-
else triangulation; trllateration, traversing, and leveling. 
Geodetic computation on the ellipsoid. Design of geodetic 
surveys for various applications. Introduction to adjustment 
theory. 
325. Water and Wastewater Treatment. (2-3) Cr. 3. W. 
Prerequisite: Chem 142, Math 223 or 233, Phys 221. Ele-
ments of design and operation of water and wastewater 
treatment systems, including physical, chemical, and bio-
logical treatment methods. 
331. Analysis of Statically Determinate Structures. (2-2) 
Cr. 3. F.W. Prerequlslte: Com S 201, E M 324, or classi-
fication in E M 326. Reactions, shears, and moments in 
beams and frames. Rotations and deftections by moment-
area. Stresses in trusses for dead and live loads. Approxi-
mate methods for high-rise building frames. Influence lines, 
loading criteria, Betti's Law, Mueller-Breslau's Principle. 
Computer applications. 
331A. Analyala of Statically Determinate Structures. 
(2-2) Cr. 3. F.S. Prerequisite: E M 325. Calculations of 
loads, reactions, shears, and moments in components of 
structural systems. Stablllty of members. Analysts of 
trusses. Approximate methods of analysts of hlgh-rlse 
bulldlng frames. Introduction to space frames. Primarily 
for students ln archltecture. 
350. Collaborative Transportation Development. (3-0) 
Cr. 3. F.S. Prerequislte: Three credits of statistics, junlor 
classlflcation. Hlstory, legal requirements, organizations, 
and coordination ln national, state, and local development 
of transport modes. The planning, regulation, safety, opera-
tion, and clrculation patterns of air, rall, water, plpellne, 
street, and road systems. Population, land use, economic, 
social, and other source data for use ln the location of 
transportation routes, parldng, and terminal facUlties. 
352. Planning of Transportation FacWtiea. (3-0) Cr. 3. 
W.S.SS. Prerequlslte: Stat 101 or 105, and credit or classl-
flcatlon ln 213, or 214. Introduction to planning for sys-
tems of highway, rall, alr, water, and pipellne transpor-
tation. Selection of route and mode based on economic 
and flnancial factors, technological characteristics, and 
other factors. Transportation terminals. 
360. SoU Engineering. (3-0) Cr. 3. F.W.S. Prerequlslte: 
Geol 301, credit or classlflcatlon ln EM 324. Introduction 
to basic son engineering; son structure, soU mineralogy, 
soU water systems, and interactive forces; principles of 
settlement and shearing stresses ln soils; appllcatlon of 
son engineering ln embankments, retalnlng walls, founda-
tions, pUes and underground conduits. 
361. SoU and Aggregate Materials Laboratory. (0-6) 
Cr. 3. F.W.S. Prerequisite: Geol301, credit or classlflcatlon 
ln E M 324. Introduction to soU and aggregate materials 
testing. ldentlflcation and classlflcation tests of englneer-
lng soUs and aggregates. Physlcal and chemical properties 
tests of soU-granular systems. 
362. Deslgn of Concretes and StabWzed SoU Systems. 
(0-6) Cr. 3. F.W.S. Prerequisite: 361, E M 354. Physical 
and chemical properties of bituminous, portland, and other 
cements. Design and testing of concretes and stabWzed 
soU systems. Admixtures. Mlxlng, handllng, placlng, and 
curlng. 
395. Professlonal Development D. Cr. R. W. Oral re-
ports and discussions of prominent engineers and civU 
englneerlng solutions to problems of society. 
404. Engineering In Urban Development. (3-0) Cr. 3. W. 
Prerequlslte: 350 or 352. Relation of transportation, sani-
tary works, drainage, and other utlllties to urban develop-
ment; surveying and mapping requirements; housing; bulld-
lng codes. 
412. Electronic Surveying and Mapping. (2-3) Cr. 3. S. 
Prerequlslte: 315, Phys -223. FUndamentals of surve~g 
and mapping with electronic distance measuring equip-
ment, posltion equipment, radar and laser altimeters, and 
related electronic equipment. Geometric design of trlla-
teration and posltionlng systems. Practice ln observation, 
computation and adjustment of trllateration ftgures. 
414. General Photogram.metry and Photo-Interpretation. 
(For 414) See Forestry. 
417A. Legal Aspect~~ of Surveyfng. (3-0) Cr. 3. W. Pre-
requislte.: 213. Legal  Case studies In Utigatlon 
involving silrveys. Deed descriptions and recordlng. Zon-
Ing, subdlvlslon and real estate law. 
417B. Land Surveyiag. (~0) Cr. 3. 8. Prerequlsite: 213. 
Methods used ln original publlc land surveys. Boundary 
retracement. Subdlvlslon layout. 
418. Stereo-PhotosrammetrY. (2-3) Cr. 3. F. Prereq-
uisite: 414 or For 445. Optical principles of combined 
camera, cllaposltive printer, and atereoprojectlon systems. 
Callbratlon. RectUlcatlon and orthophotography. Project 
planning. Practlce with Kelsh-type plottera. Advanced 
plotter theory. 
426. ~ of Water 8aiiDlv 8Dd Sewer 8yetemL (2-6) 
Cr. 4. F.W. Prerequlslte: -~. 325, E M 378, I E 3M. 
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Engineering aspect& of collection, pumping, storap, and 
dlstrlbutlon of water for publlc, domestic and Industrial 
uses; and collection of storm, sanitary, and combined waste 
water. 
427. Deslgn of Sanitary £nitneerlng SyttemL (2-3) 
Cr. 3. S. Prerequlslte: 426. Extension of principles pre-
sented In 325 and 426 and applications to integrated 
water supply or pollution-control design problema; dealgn 
of speclflc facUlties for sanitary engineering systems. 
432. Analyala of Statically Indeterminate Structure1. 
(3-2) Cr. 4. W.S. Prerequisite: 331. Analysls ofcontlnuoua 
beams and frames by conslstent deformations, slope deUec-
tion, moment dlstrlbutlon. Truss analysla by virtual work. 
Appllcation of loadlng criteria. Computer appucations. 
432A. Analyal• of Statically Indeterminate Structure•. 
(3-2) Cr. 4. F.W. Prerequisite: 331A. Rotations and deflec-
tions by moment-area. Slope-deflection and moment-
distribution methods of analysis ln frame-type structural 
systems. Analysls of floor slabs, floor beams, glrders, and 
columns of bulldlng frames. Analysls of arches. Introduc-
tion to continuous and two-way trusses. PrlmarUy for stu-
dents In archltecture. 
433. Structural Steel Deatgn I. (2-2) Cr. 3. F.S. Pre-
requisite: 432, Math 213, EM 327, 354. Detlgn and 
behavior of the elements of steel structures, proportioning 
of members and connections, introduction to plastlc dealgn. 
Introduction to bulldlng design. 
433A. Structural Steel Dealgn. (3-2) Cr. 4. W.S. Pre-
requisite: 432A. Arch 343. Deslgn and behavior of com-
ponents of steel structural systems. Appllcation of current 
bulldlng specifications. Introduction to concepts of plaatlc 
analysis and cable-supported structures. Prellmlnary de-
sign of steel structural frame. Types of connectlona. 
Criteria for selection of structural systems. Primarily for 
students ln architecture. 
434. Relnfon:ed Concrete Detlp I. (2-2) Cr. 3. F.W. 
Prerequla1te: 432, Math 213, E M 327, 354. Analysls and 
deslgn of one-way slabs, beams, columns, and footings. 
Introduction to bulldlng design. 
434A. Reinforced Concrete Dellp. (3-2) Cr. 4. F.S. 
Prerequisite: 432A, Arch 343. Ultimate atrenKth deslgn 
of components of reinforced concrete structural aystema; 
beams, one-way slabs, two-way slabs!. nat slabal cOlumns, 
and footings. Prellmlnary dellgn 01 reinforcea concrete 
frame uslng moment coeft'lclenta. Concepts of preatresaed 
concrete. Criteria for selection of structural systems. Pri-
marily for students ln archltecture. 
448. 8tructural Steel Dealgn U. (2-2) Cr. 3. W. Pre-
requisite: 433. Plastic dealgn; bullt-up beams and slrden; 
composite deslgn; metal fOlded plates and domes; clealgn 
considerations for fatigue, bracing, and connections; etruc-
tural systems. 
449. Belnfon:ed Concrete Dellp D. (2-2) Cr. 3. S. Pre-
requielte: 434. Deslgn of Ooor llab1, bull.dlng frame., foot-
lnge, and retaining walla. Dellgn conslderatlons for toralon 
and bla:dal bending. Introduction to preetreeaed concrete. 
4&0. Tratllc Bnslneerlng. (3-3) Cr. 4. W. Pterequlalte: 
352. Elements of h.lghway and ltreet trafftc c1rculation 
and planning. Driver and vehlcle performance. Traft'lc 
analyala and trafflc controL Parklq. Llghtlq. Safety. 
451. Urban Tranaportatloo Plunlna. (8-2) Cr. 4. 8. 
Prerequla1te: 350 or 450. Planning of bJshway IYitema 
and terminals contidered as a part of the complete plan-
ning approach; traft'lc ttudlea, proJecUona, analylla, plan 
formulation, and programming. 
453. De.tp of Tranaoortatlon VlldUUea. (8-3) Cr. 4. 
F.S. Prerequl8lte: 304, 352, 362, E M 378. LocatloD and 
safe geometric dealgn of highway facUlties. Earthwork and 
dralnage related to h.lghway, railway and a1rport dealgn. 
Dealgn~constructlon, and maintenance of p_avements 8nd 
stabWzed basea. 
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460. Foundations. (3-0) Cr. 3. F.S. Prerequisite: 360. 
Fundamentals of foundation engineering. Exploration and 
site evaluation. Detennlnation of allowable bearing capa-
city of solla. Selection and design of foundation on sand, 
sUt, clay, and nonuniform soUs. 
412. AppDed Hyd.raullc Design. (2-2) Cr. 3. S. Pre-
requisite: 304, E M 378. Characterlatics of now ln natural 
and constructed channels; hydraullc design of culverts, 
bridge waterway openings, spillways, stilling baalns, hy-
draulic gates and gated structures, miscellaneous water 
control structures. 
485. Enstneertng Construction. (2-2) Cr. 3. F.W.S. Pre-
requisite: 331, E M 354. Introduction to planning, sched-
ullng and estimating civll engineering projects. The critical 
path methods; equipment selection, costs, and production 
capabilities; cofferdam and concrete formwork design and 
construction. 
486. Civil Engineering Speclftcatlon& (~) Cr. a W. 
Prere__guislte: Stat 106, credit or classlflcation in I Ad 366A 
or I E 480. Contract documents, competitive bidding pro-
cedures for publlc works project& Negotiated contracts 
for engineering design services. Preparation and inter-
pretation of specifications for clvU engineering projects. 
49u. Special Problema. By conference. Cr. 1 to 6. Pre-
requisite: Permission of instructor. Advanced problems in 
any phase of clvll engineering. 
H. Honors. 
496. Professional Development III. Cr. R; F. Oral re-
ports and discussions on engineering organizations, tech-
nical and professional societies, governmental bureaus, 
ethics, and registration. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates a 
506. Publlc Works Engineering. (3-0) Cr. 3. S. Pre-
requisite: 427. The clvll engineer's role ln the public works 
field; municipal engineering and public works responsi-
bilities In planning, financing, design, construction, opera-
tion, and maintenance of publlc facillties. 
510. Analytical Photogrammetry. (2-3) Cr. 3. Alt. W., 
offered 1974. Prerequisite: 418 or For 446. Concepts, prin-
ciples, and methods of analytical photogrammetry. Coor-
dinate transformation. Colllnearity, coplanarity, and scale 
restraint conditions. Linearization of systems of equations. 
C~u_tational methods. Adjustments of strips and blocks. 
Analytical plotters. 
612. Geodetic Astronomy. (2-3) Cr. 3. Alt. S., offered 
1974. Prerequisite: 316, Math 223 or 233. Celestial sphere 
and terrestrial coordinate systems. Coordinate transfor-
mations. Theory of preclae determinations of latitude, 
longitude, azimuth, and time. Astronomical and instru-
mental corrections. Practice in observation and compu-
tation. 
513. Adjustment of Observations. (2-3) Cr. 3. Alt. F., 
offered 1974. Prerequlalte: 315, 414, Stat 105. Theory of 
errota. Error propagation in geodetic and photogram-
metrlc systems. Observation and condition equations. 
Practlce ln the appllcation of theory of least squares to 
adjustment of observations. Error analyses. 
514. Fundamentals of Geodesy. (3-0) Cr. 3. Alt. F., 
offered 1974. Prerequlalte: 213 or 214 or Geol 302. General 
theory of geometric and physlcal geodesy. Appllcations of 
podeay to aclentlflc and engineering problems. Slze and 
shape of the earth. Geometry of geodetic reference sur-
facet. 
515. Pby8ical Geodesy. (3-0) Cr. 3. Alt. W., offered 
1975. Prerequislte: 614, Math 213. Gravity and potentlal 
theory. Geoid and other equipotential surfaces. Theory of 
geoidal undulations and deftections of the vertical. Isostasy. 
Gravity instrumentation and data reduction. Spherical har-
monic and related analyses. 
516. Advanced Topics In Photogrammetry and Photo 
Interpretation. (2-3) Cr. 3. Alt. S., offered 1974. Prereq-
uisite: 510. Satellite photogrammetry and photo-interpre-
tation. Advanced topics in the synoptic remote sensing of 
resources and environment. 
518. Advanced Topics in Geodesy. (3-0) Cr. 3. Alt. S., 
offered 1976. Prerequisite: 516. Elements of geometric 
and dynamic satelllte geodesy. Introduction to Hotlne's 
mathematical geodesy. Advanced computational methods 
In geodesy. 
620. Water and Waste Water Analysis. (0-9) Cr. 3 to 6. 
W. Prerequisite: 325, and Chem 114 or 211. Review of the 
principles of gravimetric, volumetric, and colorimetric meth-
ods of analysis. Appllcation of these principles to the lab-
oratory analysis of water and wastewater samples. 
522. Water Pollution Control Plant Design. (2-3) Cr. 3. 
S. Prerequisite: Blol 101, credit or classification in 427. 
Investigation and planning activities used to evaluate 
need for water pollution control facillties and design of 
such facUlties. 
523. Water Treatment Plant Design. (2-3) Cr. 3. W. 
Prerequisite: 426, credit or classification In Chern 211. 
Investigation and planning activities used to evaluate 
adequacy of existing municipal water supply and treat-
ment facUlties. Design of municipal water treatment 
facWties. 
625. Advanced Treatment of Water and Wastewater. 
(2-3) Cr. 3. S. Prerequisite: 325, and Chem 114 or 211. 
Physical-chemical processes in water and waste treatment. 
628. Fundamentals of Biological Waste Treatment. (2-3) 
Cr. 3. F. Prerequisite: 520, Chern 334, Bact 300. Relation-
ship of the fundamentals of biological growth to the design 
and operation of biological waste-treatment systems. Char-
acterization of wastes relative to their treatability and the 
selection of appropriate processes for their treatment. 
629. Low-Level Radioactive Wastes. (3-0 to 9) Cr. 3 to 
6. S. Prerequisite: Nuc E 510 or Chern 408. Sources of 
radioactive wastes. Principles of handllng, treating, and 
disposing of low-level wastes which arise from nuclear 
energy operations. 
532. Structural Analysis by Numerical Procedures. (3-0) 
Cr. 3. W. Prerequisite: 432. Analysis of structural problems 
by methods of successive approximations and numerical 
procedures; moments and deflections of beams, lnfiuence 
lines, moments and deflections of beams under combined 
axial and bending loads, buckllng strength of columns and 
frames, beams on elastic foundations. 
633. Structural Analysis by Matrix Methods. (3-0) Cr. 3. 
S. Prerequisite: 432, Math 321. Analysis of structural prob-
lems by means of matrix formulation; flexibility method 
of analyals, stiffness method of analysis. 
534. Advanced Structural Analysis. (&.0) Cr. 3. F. Pre-
requisite: 432, credit or clasalfication In Math 321. Analy-
sis of framed structures by force and displacement meth-
ods; energy principles; treatment of nonprlsmatlcmembers, 
semi-rigid connections, foundation settlements, temperature 
changes, composite structures. 
536. Bridge Design. (3-0) Cr. 3. F. Prerequisite: 433, 
434. Superstructure and substructure design. Design of 
simple span and continuous span bridges, including slab, 
beam and slab, and truss types. Introduction to ortho-
tropic steel plate deck bridges. 
638. Model Analysis of Structures. (2-3) Cr. 3. W. Pre-
requisite: 433,434, Math 321, 322. Theoretical and experi-
mental model analysis of structures. Use of devices and 
mechanisms for measuring load effects on plane and space 
structures. 
639. Prestressed Concrete Structures. ( 3-0) Cr. 3. W. 
Prerequlslte: 434. Principles of prestressed concrete with 
applications to structural design. 
540. Behavior of Reinforced Concrete Structures. Cr. 3 
to 6. F. Prerequisite: 434. Behavior and strength of rein-
forced concrete members by reviews of experimental and 
analytical investigations; flexure, axial load, shear, bond, 
torsion; combined loadings. 
544. Plastic Analysls and Design of Structures. (3-0} 
Cr. 3. W. Prerequisite: 433. Behavior of beams and frames 
in plastic range. Calculation of ultimate loads by statical 
and mechanism method& Computation of deflections in 
elasto-plastic range and at ultimate. Secondary design 
consideration& Connection& 
545. Behavior of Metal Structure& (3.0} Cr. 3. W. Pre-
requisite: 433. Study of the behavior of metals, connec-
tions, members, and structures; relation between results 
of research and current speclflcations for design. 
546. Advanced Structural Design ln Metals. (3.0) Cr. 
3. S. Prerequisite: 433. Study of the theories of analysis 
of the behavior of structural metal members and the inter-
pretation of speclflcations for the design of buildings and 
bridge& 
547. Plate and Shell Type Structures I. (3-0} Cr. 3. S. 
Prerequisite: 434, E M 514, Math 322. Bending and buck-
llng of thin plates. Plate analysis by flnlte differences and 
flnlte elements. Folded plate construction. Analysis of 
cylindrical shells and shells of revolution by membrane 
theory. 
551. mghway Economics and Flnance. (3-0} Cr. 3. F. 
Prerequisite: 352 and Econ 242; or Econ 405 or I Ad 463 
or I E 304. Highway revenue sources, apportionment to 
different levels of government, allocation of taxation between 
highway users and nonusers and among classes of users. 
Principles of economic analysis for highway improvements, 
pertinent market and nonmarket benefits and costs, meth-
ods of analysis. 
553. Trame Engineering Planning and Analysis. ( 3-3} 
Cr. 4. F. Prerequisite: Credit or classlflcation in 453. Hu-
man and vehicular characteristics related to traftlc; traffic 
characteristics; highway capacity; traffic studies and anal-
ysis of data; principles of traffic planning, forecasting tech-
niques, and mass-transit planning. 
554. Traftlc Engineering Design and Control (3-3} Cr. 
4. W. Prerequisite: 553. Principles of street and highway 
traffic design for safety and control, arterial ways, one-way 
streets, traffic signals, signs, markings and llghtlng, chan-
nelization, speed regulation and zoning. 
555. mghway Agency Administration and Management. 
Cr. 3. F. Prerequisite: 352 or Pol S 471. Organization 
of the highway function at national, state, and local levels; 
administrative procedures for highway planning, design, 
construction, operation, and Jllalntenance. Management 
principles applicable to the highway function of govern-
ments and public authorities. 
556. Airport Planning and Dealgn. (3-3) Cr. 4. 8. Pre-
requisite: 453. Airport planning including financing, fore-
casts of aviation activity, site selection, zoning; operation 
of landing and terminal areas; drainage, geometric, and 
structural design of runway, taxiway, and aprons. 
560A. 8oU Mechanics L (3-0) Cr. 3. F. Prerequisite: 
360. Advanced treatment of theory and principles of engi-
neering soil mechanics as related to permeabillty, cap-
illarity, seepage forces, stress distribution, effective 
stresses, and shear strength. 
6608. Soil Mechanics U. (3-0) Cr. 3. W. Prerequisite: 
560A. Advanced soil mechanics. Slope stablllty, earth 
pressures, bearing capacity, piles, .and underground con-
duits. 
662. Alrphoto Interpretation of Engineering Soils. (2-6) 
Cr. 4. S. Prerequlslte: 360 and Geol 301 or 302. Recogni-
tion, identlflcatlon, and mapping of engineering solls from 
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i hotos. Site evaluation; material reconnaissance; prin-ci es and appllcatlons of Infrared, radar, microwave tech-n ogy; field Checking. 
563. Advanced Soil Engineering Laboratory. (2-8) Cr. 
3. W. Prerequlsite: 565. Analyals of engineering eolls and 
crystalllne materials by X-ray diffraction, differential ther-
mal, and thermogravimetric methods. 
564. Advanced Soil Engineering Laboratory. (1-6) Cr •. 
3. S. Prerequisite: 560A. Triaxial shear, consolidation, 
permeabillty, capillarity testing and anal.vses; relation of 
hydrostatic excess pressures to compositional influences. 
Fleld load teats. ' 
565. Stablllty of Soil Materlala. (3-0) Cr. 3. F. Prereq· 
uisite: 360, 362. PhysiCCH:hemical factors affectlng soil 
stablllty; clay minenila, clay colloid chemistry and effect 
of chemical additives such as portland cement, lime salta, 
and rea1ns. 
567. Concrete Material& ( 3-3) Cr. 4. F. Prerequisite: 
362, E M 354. Theoretical and practical dealp of portland 
cement concrete mixtures. Rheology of freSh paste and , 
concrete. Physical chemistry of hYdrating cement paste 
and concrete, and the effects of adinlxturea. Architectural 
concrete. Nondestructive testing. 
568. Bituminous Paving Materlale. (3-8) Cr. 4. W. Pre-
requisite: 362. Source, manufacture, processing, types, 
constituents, tests, chemical behavior, specifications, and 
uses of bituminous materials and aggregates in pavement. 
Laboratory tests. 
569. Pavement Dealgn. (3-0) Cr. 3. S. Prerequlslte: 
567. 568. Design of flexible and rigid pavements. 
571. Fleld Hydrology. (2-3} Cr. 3. F. Prerequisite: 304, 
EM 378. Collection and analysis of field data concerning 
preci~itation, water losses, and stream fiow. Use of current 
hydrologic techniques in hydrologic studies. 
573. Ground Water Hydrology. (3-0) Cr. 3. 8. Prereq-
uisite: 304, E M 378. Study of ground water as a eource 
of municipal, industrial, and agricultural water supplles; 
location, occurrence, hydraullcs of now; determination of 
aquifer and well characteristics, well discharge and pumping 
test analysis. 
574. Multiple Use of Water Reaourcee. (2-3 to 12) Cr. 
3 to 6. W. Prerequisite: 304. Soclal, economic, and tech-
nical phases of governmental participation ln public works 
programs in the field of water resources. Study of multi-
purpose uses in water resources project planning. 
585. IDghway Construction Methode. (2-2) Cr. 3. F. 
Prerequisite: 362, credit or classlflcatlon In 486. Methods 
and equipment used in processing materials and con-
structing highways and their appurtenances; schedullng and 
controlllng operations; compllance with speclflcationa. 
586. Heavy Construction Methode. (3-0) Cr. a W. Pre-
requisite: Credit or classification in 486. Methods and 
equipment employed ln heavy construction including plle, 
c8.lssons, heavy foundations, plers, cofferdams and rlver 
works, heavy concrete structures, retalnlngwalls, tunneling, 
and dam projects. 
590. Spedal Toplca. Cr. 1 to 5 each tlme elected. 
Courses for Graduate Students, major or minor 
622. Advanced Toplce ln Water Pollution ControL Cr. 
3 to 6. Alt. F., offered 1974. Prerequlelte: 622. Study 
of advanced concepts In water pollution controL Analyala 
and appllcation of current develOpments to pollution control 
methOds. 
•An undergraduate student must have an academic standing 
in the upper one-half of h1a clau ln order to enroll In any 
600-level civil engineering course. 
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623. Advanced TopJcs In Water Treatment. Cr. 3 to 
6. Alt. F., offered 1973. Prerequisite: 523. Study of ad-
vanced concepts in water treatment. Analysis and applica-
tion of current developments to water treatment methods. 
6jW. Cable-Supported Structures. ( 3-0) Cr. 3. W. Prereq-
uisite: 534, E M 345. Comparison of analyses by elastic 
theory conventional deflection theory, and difference equa-
tion m~thods as applied to suspension bridges. Consideration 
of other types of cable-supported structures. 
644. Space Frames. Cr. 3 to 6. F. Prerequisite: 534. 
Analysis of complete -structures in three planes, including 
the continuous-frame and the truss-frame types. 
646. Dynamic Analysis of Structures. Cr. 3 to 6. S. 
Prerequisite: 533 or 534; E M 345. Single and multi-
degree systems, linear and nonlinear systems, arbitrary 
disturbances, continuous and lumped mass systems, nu-
merical and phase plane solutions, modal an&lysis, form-
ulation by flexiblllty and stiffness matrices, response spectra, 
analysis and design for earthquake, wind, nuclear blasts, 
and moving vehicles. 
648. Plate- and SheD-Type Structures II. (3-0) Cr. 3. 
F. Prerequisite: 54 7. General membrane theory of shells. 
Appllcation to hyperbolic paraboloid. Bending theory of 
thin shells. Analysis and design of domes, shell walls, 
and cylindrical shell roofs. Large deflections of plates. 
Orthotropic plates. 
653. Street and Urban Hlahway DesJgn. ( 3-3) Cr. 4. 
W. Prerequisite: 553. Design o1 city streets, involving cross 
section, intersections, subsurface utilities, on- and off- street 
parking1 mass transportation1 loading facilities, widening, ChanneliZation, drainage, ana markings; design of urban 
expressways, service roads and their relationship to basic 
street system. 
654. IDghway Location and Design. ( 3-3) Cr. 4. S. Pre-
requisite: 554. Route selection, geometric design, economic 
aspects, trafflc capacity, and roadway appurtenances of 
nonurban roads and highways. 
656. Planning Transportation $)-stems. ( 3-0) Cr. 3. Alt. 
S., offered 1975. Prerequisite: 553: Coordination of trans-
portation systems. Regional planning, planning surv~ys, 
designation of road and street systems. Mass transpor-
tation and location and type of urban faclllties. 
660. Foundations and Underground Structures. ( 3-0) 
Cr. 3. S. Prerequisite: 5608. Advanced foundation anal-
ysis and design to meet various soU conditions. Review 
or recent literature. Fleld Investigation. Case histories. 
683. Earth Dams. (3-0) Cr. 3. Alt. S., offered 1974. 
PrerequlsJte: 5608. Location, selection of material, design, 
and construction or earth dams. Fleld trlps. 
664, 665, 666. StabWty of SoU. and Granular Materials. 
(3-0) Cr. 3. Alt. Yr., offered 1974-75. Prerequisite: 565. 
Granulometey and colloid chemistry as related to soU 
plasticity classlflcation, strength, and mix design. Use 
of chemical stablllzers, pozzolans, and portland cement. 
689. Advanced Pavement Design. (3-0) Cr. 3. Alt. S., 
offered 1975. Prerequlalte: 569. Recent developments 1n 
the theories or flexible and rigid pavement design. Test 
road evaluations. 
611. Advanced Toplca 1n Water Resources Engineering. 
(A E 671) (3-0) Cr. 3. Alt. S., offered 1974. Prerequisite: 
571; 472 or A E 424; Stat 401. Study of advanced con-
cepts and experimental technlques used in solving water 
resources engineering problems. Application of simulation 
methods, mathematical models and advanced research 
methods in areas of hydrology, hydraulics of water control 
facllltiea, and water-resources development. 
699. Reaearcb. 
Climatology 
For program in agricultural climatology, see Colltg( 
of Agnculturt-eurriculum in Agronomy, and AgronomJ·-
Coursu and Programs. 
Computer Science 
Robert M. Stewart, Jr., Chairman of Department 
Professors: Keller, Lambert, Maple. 
Associate Professors: Brearley, Grosvenor, Hutton, ] es-
person, Mosier, Stevens, Zingg. 
Assistant Professors: Oldehoeft, Ostendorf, Silverston, 
Strawn, Thomas, Ulrichson, Wright. 
Instructors: Bowman, Jordan, Smith. 
Undergraduate Study 
For undergraduate curriculum in sciences and 
humanities, major in computer science, leading to 
the degree Bachelor of Science, see Sciences and Hu-
manities, Curriculum. 
The curriculum in sciences and humanities with 
major in computer science is designed to prepare 
students for graduate study in computer science, 
or for positions as computer scientists with business, 
industry, or government. Areas of emphasis exist 
in programming language structure, systems program-
ming, numerical analysis, statistics, computer systems 
engineering, information systems, and simulation. 
The requirements for an undergraduate major in 
computer science include the following: 40 credits 
in computer science, some of which are specified by 
the computer science department with the remainder 
selected by the student; 19 credits in mathematics 
starting with Math 120 or 130 and selected from a 
list specified by the computer science department; 
and 18 credits in natural science and statistics. 
For additional requirements, see the computer science 
department. 
It is recommended that majors include in their 
programs of study a strong minor in a field of 
application of computer science and, particularly for 
those who plan on graduate study, one or two years 
of French, German, or Russian. 
The following courses are not acceptable for major 
credit by computer science majors: 447, 470, 471, 
484. 
Graduate Study 
The department offers work for the degrees Master 
d Science and Doctor of Philosophy with major 
in computer science and minor work to students 
mcijoring in other departments. 
Facilities exist for fundamental research in such 
areas as numerical solution of ordinary and partial 
differential equations, computational methods of linear 
algebra, the theory d approximation, logical design 
and programming systems, switching theory, the 
theory of computer organization, programming lan-
guage theory, and computer-assisted instruction. 
A student desiring to do graduate work with 
a mcijor in computer science should have completed 
a bachelor's degree or equivalent in computer science, 
or in a related area such as mathematics, statistics, 
physics, or electrical engineering. He or she should 
have a strong background in mathematics including 
some work in algebra, analysis, logic, andprobability. 
Students who do not have these prerequisites should 
plan to complete them in addition to the regular 
course requirements for the advanced degree. 
For the degree Master of Science, 45 quarter 
credits are required. Normally this is all in course 
work, but in some cases it will include preparation 
of a thesis recommended by the studenes committee. 
If no thesis is presented, the preparation of a paper 
demonstrating ability to organize and express sig-
nificant ideas in computer science is required. None 
of the 45 credits may be satisfied by the preparation 
of the paper. Foreign language is not required. 
For the degree Doctor of Philosophy, the foreign 
language requirement may be satisfied in one of 
two ways: (1} Significant competence in one language. 
This competence may be evidenced by satisfactory 
completion of two years of college-level study of 
the language. (2) Reading ability in two languages. 
Ability in each language may be evidenced by sat-
isfactory (a grade of C or better) completion of one 
year of college-level study of the language. In ex-
ceptional cases the candidate's committee may 
authorize the passing of a standardized foreign lan-
guage examination in lieu of a formal college-level 
course in the language. 
The languages will normally be selected from 
French, German, or Russian, although the candidate's 
committee may authorize other choices. The committee 
d a student whose native language is not English 
may substitute the ability to communicate in English 
for one of two languages. 
The Department ci Computer Science recommentk 
that all graduate students mcijoring in computer 
science teach as part of their training for an ad-
vanced degree. 
Additional work is usually required in mathematics, 
statistics, electrical engineering. or certain other field!. 
Courses open to graduate students for minor credit: 
301, 361, 362, 371, 372, 402, 441A, 441B, 442, 
443,447,456,457,468,470,471,475,484. 
Courses Primarily for Undergraduate Students 
100. Penpectlves In Computing. (2-0) Cr. 2. W. Com-
puter systems and programming languages with emphasis 
on the relatlonshlp of computing to other flelds of human 
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activity. Not to be taken wtth or after 201. Offered on a 
satisfactory-fall basis only. 
201, 202. Computer Programming. (3-0) (4-0) Cr. 3 
and 4 respectively. 201: F.W.S.SSI.; 202: W.S. Prereq-
uisite: 201: Math 104 or 109, sophomore classlflcatlon; 
202: 201. Introduction to computer o~Ctr.atlon and pro-
gramming concepts, now charts, algorl s, programtrilng 
ln procedure-oriented languqes, elementary data struc-
tures, considerations of efficiency of programs, debugging, 
and veriflcatlon of programs. 201 ls suitable as an Intro-
ductory one-quarter programming course. 
SOL Machine and Assembler Lll!IIUage Programmlnl! (3-0) Cr. 3. F.S. Prerequisite: 202. Introduction to dlgltil 
computer structure and machine lan~age programming, 
Internal representation of data, assembler-language. 
381, 382. Data Structure& (4.0) Cr. 4 each. 381: F.W.; 
362: W.S. Prerequisite: 361: 301j 362: 361. Relationahlp 
between problem solving and data representation. Intro-
duction to data structures through use of an appropriate 
programming language. 
371. Algebraic Languages and Compllen I. (3.0) Cr. 
3. F.W. Prerequlslte: 202. Algebraic language syntax and 
semantic deflnltton; Backus N aur Form; analyzer algorithms. 
372. Algebraic Languages and Compliers II. (3-0) Cr. 
3. W.S. Prerequisite: 371. Precedence grammars, compUtng 
technlques, code generation, run-time storage allocation, 
handling of arrays and structures. 
380. Statistical Appllcatlons of Digital Computen. (Stat 
380) See Statistics. 
402. Assembler Programming and Systema. (3-1) Cr. 
4. Prerequisite: 301. Advanced features of assembler and 
macroassembler languages. Design of assemblers and mac-
roassemblers. Macros for Input-output. Loaders. 
406. Introduction to Numerical Technique& for Com-
putera. (Math 406) See Mathematics. 
407, 408. Numerical Analylls I, 11. (Math 407, 408) 
See Mathematics. 
410. Introduction to Switching Theory. (E E 410) See 
Electrical Engineering. 
411, 412. Principles of Computer Design. (E E 411, 
412) See Electrical Engineering. 
441A, 4418. Bualness Data Systems L (3-2) Cr. 4. F.S. 
Prerequisite: I Ad 371 or 384. A course ln computer scl· 
ence is recommended. Ostendorf. Introduction to computer· 
oriented business data processing; business programming 
languages; basic data me processing and repoitlng. For 
students Interested ln studying comwter concepts through 
applications and a business-oriented computer language 
(COBOL). 441A: For computer science majors and other 
students wlth more than seven previous computer sclence 
credits. 441B: For other students. 
442. Bualneaa Data Syatema n (3-2) Cr. 4. W. Pre-
requisite: 441B. Ostendor£ Application ofpro~ammlngand 
systems to business data processing, mclWilng data or-
gBnlzation, development, control, storage, sequential batch 
processing, random processing and various types of re-
porting. Should not be taken lor credit by stUaents with 
credit ln 441A. 
443. Buslneu Data 8yatema IlL (2-2) Cr. 3. S. Pre-
requisite: 441A or 442. Ostendor! Data-proceaalng activi-
ties: types of Input-output, conflgurlng computer systems, 
data base concepts1 lilformatlon systems concepts, com-puter language ana operatlna systems conslderatlOna In 
buslneas data processing, data-proceaslng center organ-
Izational structures and fUnctions. 
.... 7. Introduction to Computen for the Biological Re-
search Worker. (V Path 44 7) (3-0) Cr. & F. Prerequ1J1te: 
Flfteen credlts In biology or ~uate clasatflcatlon; per-
mission of Instructor. Hutton. Data ~ and use of 
unlt record equipment. LoJdcal basla of a ~tal computer 
system. Progiamm!ng of cJata edlUng and record-keeping 
procedures Ua1ng a higher-level language. 
172 COURSES AND PROGRAMS 
1 466. Computer Systems I. (~0) Cr. 4. F.W. Prereq-
uisite: 361. Functional description of assemblers, llnklng 
loaders, logical input-output processors, pure and recursive 
procedure lmplementatlon, sequential processes. 
467. Computer Systems II. (4-0) Cr. 4. W.S. Prereq-
uisite: 371, 456, and Stat 341. Virtual memory, paging 
and segmentation, memory allocation, auxlllary memory, 
me systems, dynamic structure handllng, processor and 
memory allocation strategies, queuing theory. 
468. Problem Formulation in Non-Numeric Processes. 
(3-0) Cr. 3. W. Prerequisite: Permission of instructor. Tech-
niques for solving non-numeric problems. Problem organ-
ization, modelling, data structuring, and language features 
dictated by non-numeric problems. Theorem proving, game 
playing, natural language processing, symbolic mathematics 
and man-machine problem solving. 
470. Introduction to Data Processing and Programming 
for Behavioral Sclences. ( 3-0) Cr. 3. F. Prerequisite: Stat 
401. Concepts and procedures. Punch card concepts, data 
organization and collection, storage media, and computer 
organization. Program organization and flowcharting tech-
niques. Primarily for research workers ln behavioral sci-
ences. 
471. Data Processing and Programming for Behavioral 
Sciences. (3-0) Cr. 3. W. Prerequisite: 470. Use of data-
processing techniques and the computer as research tools. 
Higher-level language programming and use of mathe-
matical and statistical library programs. 
4 7 5. Introduction to Analog Simulation and Computation. 
(E E 475) See Electrical Engineering. 
481, 482. Processing of Statistical Data. (Stat 481, 
482) See Statistics. 
484. Computer Techniques for Biological Research. ( 3-0) 
Cr. 3. S. Prerequisite: 201, Stat 401. Review of input-
output devices, array manipulation, and subroutine usage. 
Organization of large-volume data for using mathematical 
and statlstlcalllorary programs. 
490. Spedal Problems. Cr. var. Prerequisite: Permission 
of instructor. 
H. Honors Program. 
496. Seminar. Cr. var. F.W.S. Prerequisite: Permission 
or instructor. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
601, 502, 603. Theoretical Foundatlons of Programming 
Languages and Operating Systems. (3-0) Cr. 3 each. Yr. 
Prerequisite: 372, 457. Theoretical foundations of program-
ming languages; language-defining mechanisms; semantic 
approaches (state vectors, lambda-calculus models, data-
structure models); model languages. Theory and principles 
ln the structuring of operating systems: overall structure, 
executive and monitor programs, queuing theory, processor 
allocation (scheduling algorithms), memory management 
(paging, segmentation, sharing, Unklng), flle systems, sys-
tem performance, loosely connected parallel processes. 
607, 508. Numerical Solution of Onllnary Differential 
Equatlons. (Math 507, 508) See Mathematics. 
609. Computatlonal Methods of Linear Algebra. (Math 
509) See Mathematics. 
624, 625. Theory of Automata. (Math 524, 525) See 
Mathematics. 
630. Modelling and SlmulaUon Techniques. (3-0) Cr. 
3. F. Prerequisite: 202, Math 213. Development of mathe-
matical models and simulation experiments with emphasis 
on simulator verlflcation. Use of analog. digital and hybrid 
computers, and special-purpose languages. 
651, 552, 553. Structure and Processlng of Information. 
(3-0) Cr. 3. Yr. Prerequisite: 362. Jespersen. Formalisms 
necessary to represent the structure and manipulation or 
information. Information coding for storage and retrieval, 
fixed and variable length information records; vectors and 
arrays; trees and Ust structures. Processing of structured 
information. Search, sort, and merge operations Involving 
the characteristics of the storage media available in a 
computer system. Characteristics of programming lan-
guages for processing information structures; study of 
at least one current information processing language. 
580, 581. Sclentiflc Appllcation of Digital Computers, 
I, II. (Stat 580, 581) See Statistics. 
582. Switching Theory. (E E 582) See Electrical Engi-
neering. 
584, 585. Digital System Organization. (E E 584, 585) 
See Electrical Engineering. 
586. Digital System Design. (E E 586) See Electrical 
Engineering. 
590. Special Topics. Cr. var. Prerequisite: Permission 
of instructor. 
A Artificial Intelllgence. 
B. Information Retrieval. 
C. Computation Structures. 
D. Computer-Aided Instruction. 
E. Computer Graphics. 
F. Computer-System Modelling and Evaluation. 
G. Syntactical and Semantic Analysis and Compiler Con-
struction. 
H. Miscellaneous. 
Courses for Graduate Students, major or minor 
607. Advanced Topics in Numerical Analysis. (Math 
607) See Mathematics. 
610. Seminar. Cr. var. Offered on demand. 
684. Advanced Switching Theory. (E E 684) See Elec-
trical Engineering. 
685. Advanced Logic Systems. (E E 685) See Elec-
trical Engineering. 
699. Research. 
Construction Engineering 
Thomas C. ]ellinger, Professor In Charge 
Assistant Professors: Ward, Martin. 
Instructor: Russo. 
Undergraduate Study 
For undergraduate curriculum in construction 
engineering leading to the degree Bachelor of Science, 
see College of Engineering, Curricukz. 
The Department of Civil Engineering provides 
a curriculum for those students who are interested 
in construction engineering. This an area requiring 
specialists with a strong fundamental knowledge of 
engineering, plus management ability and familiarity 
with business, economics, and human behavior. The 
graduate of this program may be engaged in super-
vising the craftsmen and laborers on the job, ordering 
materials and equipment, making estimates, insur-
ing the most rapid progress of the project, and 
keeping cost record;. The program in construction 
engineering offers much of the background that 
contractors need. It blend; engineering, management, 
and business administration to achieve this. Three 
emphases are available to the student in the con· 
struction engineering curriculum. These are building 
construction, heavy construction, and mechanical 
construction. An interdepartmental program is offered 
with major in industrial administration and minor 
in construction engineering for those students whose 
primary interest is in residential construction and/ or 
materials supply. 
Graduate Study 
The construction engineering program includes the 
following courses, open to graduate students for 
minor graduate credit only: 355, 371, 372, 440, 
441, 450, 490. 
Courses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. R; S. An examination 
of the nature, sco~, and extent of the construction in-
dustry: an overview of the educational preparation necessary 
for the constructor in contemporary society. 
241. Analysis of Materials and Methods of Construction. 
(3-0) Cr. 3. F. W. Prerequisite: Second year classification. 
Systems of construction Including wood frame, wall bear-
ing, skeleton frame, and the materials used in these sys-
tems. Methods and materials used in heavy construction 
and selection of equipment. 
245. Construction Specifications. (3-0) Cr. 3. F.W.S. Pre-
requisite: 241 or Arch 343. Preparation and interpretation 
of construction speclflcatlons and other contract documents. 
246. Construction Cost Estimating. (2-8) Cr. 3. F.S. 
Prerequisite: 245. Estimating construction costs, quantity 
surveys, production rates, local cost factors. Approximate 
and detailed methods. 
356. Real Estate Finance. (I Ad 355) See Industrial 
Administration. 
3'71. Contractors Organlzatlon. (3-0) Cr. 3. F.W. Pre-
requisite: 246. ConstruCtion contracting business manage-
ment: planning, organization, stafBng, directing, controlllng. 
3'72. Construction Planning and Progreu Scbedullng 
L (0-6) Cr. 3. W.S. Prerequisite: 3'71. Types of progress 
schedules used ln construction work. Applications and ad-
vantages of types of schedules. Prlnclples of planning con-
struction Bite layouts along with methods used in field 
inspection. 
400. Senior Seminar. ( 1-0) Cr. R. F. Prerequisite: Senior 
classlftcatlon. Required seminar for senior students. Dla-
cusalon relatlng to professional registration, Interview tech-
niques with employment opportunities, and current problems 
relating to the construction Industry. 
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440. Concrete Construction and Formwork Design. (0-6) 
Cr. 3. F. Prerequisite: 372, C E 331. Planning, design and 
scheduling of formwork and construction methods for con-
crete structures. 
441. Construction Planning and Progress Scheduling 
11. (0-6) Cr. 3. W. Prerequisite: 372, Com S 201. Analysis 
and appllcation of advanced scheduling technlqueslncludlng 
a study of computer methods with work in manpower 
levellng, equipment allocation, and time-cost relationships. 
450. Quantitative Methods In Construction Management. 
(3-0) Cr. 3. S. Prerequisite: 441, Com S 201, Stat 105. 
Analysis of construction management problema using mathe-
matical and statistical technlques; adaptation of uUllty and 
rlsk functions and linear programming to construction 
management: decision making, statistical bidding, theory 
and application of bidding strategy. 
490. Special Problems ln Construction Engineering. Cr. 
2 to 5 each time taken. Prerequisite: 3'72, permlsslon of 
professor in charge of construction engineering. Advanced 
problems ln construction engineering with emphasis In the 
field of construction operations and in the field of engi-
neering and technology. 
Crop Science 
For description of courses, see Agronomy. 
Dairy Science 
For description of courses, see Animal Scienct. 
Design Center 
Atloisory Couneil: Clair B. Watson, Chairman; Thomas 
A. Barton, Martin D. Gehner. 
The Iowa State University Design Center is an 
association d the departments of Applied Art, Arch· 
itecture, and Landscape Architecture. These depart· 
ments offer major undergraduate and graduate 
programs for those students who have a serious 
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interest in design and a dedication to the social 
and cultural well-being of man's environment. 
The mcijor areas of education offered by the Design 
Center departments are: 
Department of Applied Art 
Advertising Design 
Art Education 
Craft Design 
Interior Design 
Department ol Architecture 
Architecture 
Urban Design 
Department ol Landscape Architecture 
Landscape Architecture 
Urban Planning 
Town and Regional Planning 
Details of each curriculum will be found in the 
appropriate departmental section. 
Courses Administered by the 
Design Center. 
•t25. Understanding the Environmental Arts. (3-0) Cr. 
3. F. Western culture, with selections from primitive to 
contemporary cities, reflecting the interrelationships of 
architecture, landscape architecture, urban design, painting, 
sculpture, and related arts. 
•t26. Understanding the Environmental Arts. (3-0) Cr. 
3. W. The design process examined to relate the materials 
and methods of the artist and designer to the culture of 
his era. 
•t27. Understanding the Environmental Arts. (3-0) Cr. 
3. S. Non-European culture with signlflcant examples of 
the lnterrelatlonahlps of architecture, landscape architec-
ture, urban design, painting, sculpture, and applied art. 
490. Special Problems. Cr. 2 to 4 each time taken. 
Prerequisite: Permission of instructor. Investigation of an 
approved topic commensurate with student's interest and 
ablllty. 
H. Honors. 
• Courses 125, 126, and 127 are offered for undergraduate 
students in all curricula of the University. . 
Distributed Studies 
Wallace A. Russell, Dean of the College of Sciences 
and Humanities; Charles C. Bowen, Assistant Dean; 
Millard R. Kratochvil, Assistant Dean; Alston 1. 
Shakeshaft, Assistant to Dean; Richard Zbaracki, 
Chairman, Teacher Education Committee, College 
of Sciences and Humanities 
Professors: Harding, Kratochvil, Schneider. 
Associatt ProjtSsors: Kidd, Olorunsola, Zbaracki. 
Assistant Proftssors.· Bennett, Chatfield, DeLuca, 
Dissinger, Keller, Myers, Rudolph, Stark, Young-
berg. 
Instructors: Anderson, Buckels, Dixon, Hadley, Schmidt. 
Undergraduate Study 
Opportunities for broadly based studies in the 
sciences and humanities are provided by programs 
in distributed studies. Ordinarily these programs 
are less specialized than others in this college but 
insure significant depth as well as breadth. Programs 
in distributed studies are appropriate preparation 
for professional studies in veterinary medicine, human 
medicine, law, and specialized technologies. Prepro· 
fessional students should consider the desirability 
of a program which combines three years of pre-
professional and the first year of professional study 
to meet the requirements for either the Bachelor 
ol Arts or the Bachelor of Science degree. Programs 
leading to either degree are flexible and will vary 
in accordancf" with the educational objectives of 
the student. (See Preprofessional Programs.) Programs 
in distributed studies are also appropriate as prep· 
aration for teaching in secondary schools (see College 
of Education), and as preparation for graduate studies 
in certain interdisciplinary areas. 
A student wishing to develop a program in distri-
buted studies should have educational or professional 
goals which can best be met by a broader pro-
gram of study. A statement of these goals must 
be approved by the dean's office before proceeding 
to implement a program. 
The student selects three fields related to his 
educational goals and develops concentrations of study 
in these fields which meet the following requirements 
He must earn 20 to 30 credits in each field, w1th 
a total of at least 70 credits. All courses included 
must be numbered 200 or above, and at least two-
thirds of the total credits must be in courses num-
bered 300 or above. Students in distributed studies 
must meet all stated requirements for departmental 
majors in each area of concentration except total 
credits and specified courses in the major depart· 
ment. The other degree requirements are those pre-
scribed for the curriculum in sciences and humanities 
(see, Index). 
Counes Primarily for Undergraduate Students 
101, 102, 103. Studies ln Sciences and Humanities. • 
Cr. 1 to 5 each time taken. Yr. Prerequisite: Permission 
of instructor. Experimental or honors courses offered by 
any department or interdepartmental group. 
201, 202, 203. Introduction to Latin America. (3-0) 
Cr. 3 each. Yr. Prerequisite: 202: 201; 203: 201 or 202. 
20 1: Continent, peoples, and cultures. 202: ffistory and 
cultural heritage. 203: Contemporary social, economic, and 
political problems. 
204, 205, 206. Introduction to Africa. (3-0) Cr. 3 each. 
Yr. Prerequisite: 206: 204 or 205. 204: Continent, peoples, 
and cultures. 205: History and cultural heritage. 206: 
Contemporary social, economic, and political problems. 
207, 208, 209. Introduction to East Asia. (3-0) Cr. 
3 each. Yr. Prerequisite: 208: 207; 209: 207 or 208. 207: 
Continent, peoples, and culture& 208: History and cultural 
heritage. 209: Contemporary social, economic, and poUt· 
leal problems. 
301, 302, 303. Studies In Sdences and Humanities. • 
Cr. 1 to 5 each time taken. Yr. Prerequisite: Junior stand-
ing and permlsslon of lnstructor. Experimental or honors 
courses offered by any department or Interdepartmental 
group. 
417. Student Teaching. Cr. 2 to 12 each time taken. 
F. W. S. Prerequisite: Educ 305; Engl 494 or Sp_ 495 or 
Math 497 or D St 486 or 496 or P EM 497 or F L 476, 
or Jl 480, or Music 466· advance reservation required 
Observation, evaluation oi instruction, lesson planning, and 
teaching in the sciences and humanities. 
A. Social ::studies. 
B. Physical Sciences. 
C. Mathematics. 
D. Biological Sciences. 
E. Engllsh and Literature. 
F. Physical Education for Men. 
G. Foreign Languages. 
H. Speech. 
I. Journalism. 
J. Earth Science. 
K. Musl~Seconday. 
L. Musi~ Elementary. 
M. Psychology. 
480. Special Preparation In Subject Matter for Elemen-
tary and Secondary Teachers. Cr. var. Maximum of 12 
credits in each area listed below: 
A. Social Studies. 
B. Physical Sciences. 
C. Mathematics. 
D. Biological Sciences. 
E. English and Literature. 
F. Physical Education for Men. 
G. Foreign Languages. 
H. Speech. 
I. Journalism. 
J. Earth Science. 
K. Music. 
486. Methods of Teaching Sclence. (3-0) Cr. 3. W. Pre-
requisite: Admission to teacher education, 15 credits in 
subject-matter fleld. Fleld trips. 
490. Special Problems. • Cr. 1 to 5 each time taken. 
Prerequisite: Junior standing and permlssion of instructor. 
496. Methods of Teaching Social Studies. (3-0) Cr. 3. 
W. Prerequisite: Admission to teacher education and 15 
credits In subject-matter fleld. Fleld trips. 
•These course numbers may be used only with the per-
mission of the dean of the COllege and concurrence by the 
Sciences and Humanities Curriculum Committee. 
Earth Science 
Keith M. Hussey, Head of Department 
Professors: Biggs, Lemish, Roy, Seifert, Sendlein, 
Vondra. 
Associate Professors: Cody, Palmquist, Rahman, Yarger. 
Assist411t Professors: DeLuca, Frederic, Takle, Vaughan. 
Instructors: Bowen, Clark, Zaring. 
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Undergraduate Study 
The department offers courses in geography, geo-
logy, and meteorology. In addition, a specialized 
program in climatology is offered in the Department 
of Agronomy. 
The department offers majors in earth science, 
geology, and meteorology leading to either a Bachelor 
of Science or Bachelor of Arts degree. Candidates 
for either the Bachelor of Science or the Bachelor 
of Arts degree must satisfy the requirements established 
by the College of Sciences and Humanities (see 
Scitncts and Humanities, Curriculum) and the depart· 
mental requirements for a major. Students desiring 
a Bachelor of Arts degree complete a minimum 
of 35 credits of oourse work in the earth sciences. 
Students desiring a Bachelor of Science degree complete 
one of the programs listed below. Students planning 
to pursue a professional career or graduate study 
in one of the earth sciences should consider the 
Bachelor of Science program. A one-year sequence 
in one foreign language is strongly reoommended 
in all programs. 
The following programs are reoommended to stu-
dents desiring the Bachelor of Science degree: 
Students majoring in earth science will take a 
minimum or 35 hours in the department, 15 hours 
at the 300 level and above. Course work must 
be taken in all three disciplines (geography, geo-
logy, and meteorology) offered by the department. 
Students wishing to obtain a teaching certificate must 
satisfy the requirement of the College of Education 
(see Colltgt of Education). 
Students m~oring in geology generally oomplete 
the following oourses: Geol 100, 204, 271, 302, 
351, 361, 371, 372, 381, 382, 431, 440, and 492. 
Supporting work is recommended in the mathe-
matical and natural sciences. 
Students specializing in geophysics commonly take 
the following courses: Geol 271, 302, 340, 351, 
371, 372, 381, 382, 431, 440, and 492. Supporting 
work is recommended in computer science, mathe· 
matics, or physics. 
Students majoring in meteorology normally take 
the following courses: Mteor 206, 208, 301, 302, 
341, 342, 406, 421, 443, 444, 454, 455, 456. For 
students anticipating graduate study, minor work is 
recommended in a mathematical or physical science. 
Other students will fmd a wide range of supporting 
oourses that will meet their specific interests in 
meteorology. The meteorology program is closely 
related to the climatology program. For further 
information concerning climatology, see ~ronom1. 
Graduate Study 
The department offen work for the degrees Muter 
of Science and Doctor of Philo10phy with m*n 
in earth science, geology, and meteorology, and minor 
work to students m~oring in other departments. 
A nontheais option is offered for the degree Muter 
of Science in earth science, and in meteorology. 
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Geology majors interested in a broader program may 
obtain the degree Doctor of Philosophy with a major 
divided between geology and a related field. The 
department also cooperates in an interdepartmental 
program in water resources. See Wattr Rtsourcts. 
Students desiring to major m earth sc1ence, geology, 
meteorology, or water resources normally have a strong 
undergraduate background in the physical and mathe-
matical sciences. The background of each individual 
will be evaluated in light of expressed goals and the 
major. 
The department requires no foreign language 
proficiency for the M.S. degree. Candidates for the 
Ph.D. degree are required to submit proof of reading 
knowledge of two foreign languages, or reading 
and speaking knowledge of one. The candidate's 
graduate committee may accept, as proof of mastery, 
either course grades in language courses taken at 
Iowa State University or examination scores of com-
prehensive examinations. 
Course programs are arranged on an individual 
basis. Minor work is normally recommended in 
chemistry, computer science, engineering mechanics, 
mathematics, metallurgy, physics, soils, soils engi-
neering. or zoology. 
The following courses are open to graduate stu-
dents for minor graduate credit only: Geog 421, 
490~ Geol 302A, 340, 351, 361, 371. 372, 381, 
382, 401, 407, 411, 431, 440, 452, 492; Mteor 
341, 342, 406, 421, 443, 444, 454, 455, and 456. 
Courses Primarily for Undergraduate Students 
Geography 
201. World Geography. (3-0) Cr. 3. F.W. Character and 
dlstrlbutlon ol the elements comprising man's physical 
environment; lnter-relatlonshlps of the man-environment 
system. 
202. Phyalcal Gecwraphy. (3-2) Cr. 5. S. Physical char-
acterlstlcs ol the earth's s\lrface; their integrated patterns 
cl world distribution and Importance to man. Fleld trips. 
301. CartosraDhv. (2-1) Cr. 3. Alt. F., offered 1973. 
Rahman. Prmclples- ol map construction; techniques d. 
map drawing. 
322. Economic Geqrrapby. (3-0) Cr. 3. Alt. W., offered 
1975. Character and distribution d. natural resources; 
their Influence on man and their utlllzation by man. 
324. Cultural Geop'a~-EuropeanandAmerican. (3-0) 
Cr. 3. W. Cllmate and physlcalgeography ol EurCJI)e, and 
North. Central, and South America. ana their bifluence 
on the cultural development cl man ln those areas. 
325. Cultural Ge~hy-Afrlcan, Aalan, Australian, 
and Padftc lalauda. (3-0) Cr. 3. S. Cllmate and physical 
geosraphy ci Africa, Asia, Auatralla, and the Paclflc Is-
landai their lnfluence on the cultural development m man 
ln those areas. 
326. Gecmaphy fl Ang~Amerlca. (3-0) Cr. 3. Alt. S. 
offered 1976': Z8.rfng. Amilysls m the physical and cultural 
features that characterize aQ,d differentiate the geosraphl-
callandacapes and regions. 
328. Geography fl Europe. (3-0) Cr. 3. Alt. W., offered 
1974. Zaring. Geographical conditions and their relation to 
economic, social, and polltlcal problems in Europe. 
421. Settlement Geography. (3-0) Cr. 3. Alt. W., cifered 
1974. Prerequisite: 201. Evolution, morphology, and spa-
tial distribution d. urban and rural settlement with an 
emphasis on North America and Europe. 
490. Special Prcbleme. Cr. 2 to 4 each time taken. 
Prerequisite: 201, permission of Instructor. 
Courses Primarily for Undergraduate Students 
Geology 
100. Introduction to Geology. (3-3) Cr. 4. F.W.S.SS. 
Important earth processes, materials, and their interaction. 
Fleld trlps. 
101. Technical Lectures. ( 1-0) Cr. R; F. Introduction to 
various phases d. earth science. Required cl all beginning 
students majoring ln the ~arth sciences. 
200. Geological Aspects of Environment. ( 3-3) Cr. 4. F. 
Prerequisite: 100. Physical processes and forms and their 
relationship to man. Discussion of surface and near-surface 
geologic processes, and mineral occurrence, their use and 
misuse by man. 
201. matca-y fl the Earth. (3-3) Cr. 4. W. Prerequisite: 
100. Significant events In the geologic history and develop-
ment of Ufe upon the earth. 
203. Geology F1eld Trip. Cr. 1 each time taken. W. S. 
Prerequisite: 100, permission of instructor. Geology of 
selected regions studied by correlated readings and report 
presentation followed by a field trip to points of geologic 
interest. One week field trip required. 
204. Map Interpretation. (0-3) Cr. 1. S.SS. Prerequisite: 
100. Analysis of topographic and geologic maps. 
230. Pbyslograph;y of the United States. {3-0) Cr. 3. S. 
Prerequisite: 100. Description and interpretation of the 
physical features ln the natural reldons d. the U nlted 
States, and man's adaptations to the pnyslcalenvironment. 
271. Earth MaterlaJs. (2-6) Cr. 4. S. Prerequisite: 100. 
Fleld and laboratory ldentlflcation, classlflcation, descrip-
tion, and interpretation of rocks, fossils, and common rock-
forming minerals. 
301. Geology for Engineers. (2-3) Cr. 3. S. Sendlein. 
Fundamentals of geology and engineering appllcatlons. 
Field trlps. 
302A, 302B. Summer Field Work. Cr. 8 to 12. SS. Pre-
requisite: 302A: 204, 271. Vondra; 302B: 100. DeLuca. 
302A: Areal mapping; structural, stratigraphic, and geo-
morphic analyses. Written reports with appropriate illus-
tration required. An 8-week summer field cwrse required 
of all geology majors. 302B: Emphasis on geological pro-
cesses and products; secondary attention to related ideas 
ln meteorology, astronomy, soUs, and biology. An 8-week 
summer field course required of all non-geology earth 
science majors. 
303. Undergracmate Seminar. Cr. 1. F.W.S. Prerequisite: 
302A. 
340. Introduction to 09ophyslcs. (3-0 or 6) Cr. 3 or 5. 
S. Prerequisite: 302A, Phys 113 or 223. Sendleln. Appli-
cation d. physical principles to the determination d sub-
surface rock structure and/or bwndarles. Includes selsmo-
lQSY, gravltometry, magnetometry, and the techniques cl 
electrical and radioactivity surveyi~. Fleld appllcatlon 
d. geophysical methods to include data acquisition, and 
computer processing and Interpretation. 
351. Mineralogy. (3-6) Cr. 5. F. Prerequisite: Chern 142. 
Biggs. Geochemistry of sWcates and other rock-forming 
minerals; determinative mineralogy; elementary optical 
crystallography. 
361. Invertebrate Paleontology. (2-6) Cr. 4. S. Pre-
requisite: 100. C¢y. CharacteriStics and relationships cl 
invertebrates d. fossU record; their use ln historical geol-
ogy. Field trips. 
311. PetrolasY .. (3-0) Cr. 3. S. Prerequlalte: a11, 361. 
Seifert. Origin, properties, and behavior d. rocks as a func.. 
tlon d. their environment. 
312. Petrography. (0-6) Cr. 2. S. Prerequisite: 271, 351. 
Seifert. Microscopic description and classmcatlon d rocks 
in thin section. 
381. Structural Geology. (3-0) Cr. 3. W. Prerequisite: 
271. Lemlsh. Theory d rock de!ormation. Description and 
classification d structures in the earth's crust. 
382. Structural Geology Labora~. (0-6) Cr. 2. W. Pre-
requisite: 271. Lemlsh. Appllc;:ation d descrl_ptlve geometry 
and map interpretation techniques tQ solution Of struc-
tural problems. 
400. Advanced Field Ge~. Cr. 8 to 12. SS. Pre-
requisite: 371, 381. Vondra. An elgh~week field course 
for the advanced geology major, emphas~ advanced 
field techniques and proViding the student wltli experience 
in analyzing geologic field pro6lems. 
401. Geology d. North America. (4-3) Cr. 5. Alt. W., 
dfered 1975. Prer~uislte: 381. Seifert. Geolosic provinces 
of North America, tlielr development and extent. 
401. Geologic lntelpretatloo d. AerlaiPbotoKra~. (1-6) 
Cr. 3. Alt. F., offered 1973. Prerequisite: ll)O. Hussey. 
Principles d. aerial photography and imagery used ln quaU-
tatlve and quantitative analysis d geologic features from 
aerial photographs. 
411. Prlndples d. Ecooomlc Geology. (3-3) Cr. 4. F. 
Prerequisite: 371, 381. Lemlsh. Nature and orlg1n d min-
eral deposits. 
43L Geomorphology. (2-3 or 3-6) Cr. 3 or 5. F. Prereq-
uisite: 100, Stat 10 L -Palmquist. Interrelationship between 
geomo_1phic processes and earth materials ln development 
of landformJ!i . use of landforms ln interpreting recent geolo-
gic history. I)Bturday field trips. 
440. Petr~hyalcs. (2-6) Cr. 4. W. Prerequisite: 302A, 
371, 381, Math 213, Phys 223. Sendleln. Plwalcal prop-
erties of rocks, including porosity, permeablllty, elaatlc 
properties, and heat and electriCal conductivity. Rocks 
studied through Jaboratwy investigations to establlsh their 
relationship to natural geologic materlals and processes. 
462. Optical Mineralogy. (2-6) Cr. 4. W. Prerequisite: 
351. Biggs. Relationships of structure, s~etry, and 
optical properties of transparent crystals. Study i:l prin-
cipal rcick.formlng minerals with polarlzlng microscope. 
445, 466. Introcmctlon to Hydroapace EuglneerlDg. (Aer 
E 465, 466) See Aerospace Engineering. 
490. 8pedal Problems. Cr. 2 to 4 each tlme taken. 
Prerequisite: 100, permission of Instructor. 
H. Honors Program. 
492. Stra~phy. (3-3) Cr. 4. F. Prerequisite: 361, 
371h 381. Vondra. Principles d stratigraphy and \belr 
app cation to and exempllflcation by geologic occurrences. 
Coones Primarily for Graduate Students, 
major or minor, open to qua6fied under-
graduates 
Geology 
601. Seminar. Cr. 1 each tlme taken. F. W.S. Prereq-
uisite: Permlsslon of instructor. 
512. AdvaDced Economic Geol~. (3-0) Cr. 3. Alt. W. 
offered 1976. Prerequisite: 411. U,inlsh. GeolOil' applled 
to ml~ and exploration of mineral deposita. Problems 
related to ore genesis d. slgnlficant mlnlng dlstrlcta. 
515. Geoche~. (3-0) Cr. 3. Alt. F:, offered 1973. 
Prerequisite: Cbem 211, 301, permission d instructor. 
Lemlsh. Empbasls on chemistry d. geologlcal processes 
related to chimgea ln earth mateiials. 
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ate.. ~ lD Geocbemta~. (().8) Cr. 2. Alt. F., 
offered Ur73. Prer8qulalte: Chem 2 1, 301 and credlt or 
claaalflcatlon ln GeOl 616. Lemlah. Meth;d., ci eamp~, 
ana_lyzlng, and lnterpretlDg chemical data obtalnecr froiD 
geolOgical materials. Flela trlpa. Primarily for goolOI)' 
majora. 
521. Seclmentatlcm. (3-4) Cr. 5. Alt. W., offered 1974. 
Prerequlelte: 492, 615. Co~. Survey d. aedlmentatlon 
processes wlth emphasls on cliemical sedimentation. 
531. Quaternary Geobr:v. (3-0) Cr. 3. Alt. S., clfered 
1974. Prerequisite: 431. P&linqulst. Use and interpretation 
d variations ln character of landforms, sediments, and 
fosslls ln reconstruction d Quaternary events and environ-
menta. Saturday and weekend field trlpa. 
632. Dynamics or Geomorphic 8yetemL (2-1) Cr. 3. 
Alt. S., offered 1974. Prerequisite: 431. Palmquist. Analy-
sis of geomorphic systems actlng under various conatralnta 
and of the resulting landforms. 
536. GrOUDdwater GeololrY. (2-3) Cr. 3. Alt. W., offered 
1974. Prerequlslte: 440, c-E 304. Sendleln. Occurrence 
and distribution of subsurface water; nature d conducting 
media. 
551. Advanced lllneral!_IIY. (2-3) Cr. 3. Alt. S., offered 
1974. Prerequisite: 452. B_Jggs. Structural, chemical, and 
paragenetic relationships of commonrock-formlng mlnerala. 
666. Clay Mineralogy. (2-3) Cr. 3. Alt. W., otrered 1976. 
Prerequisite: 551, Chem 323. Cody. Geological signlflcance, 
structure, and chemistry of clay minerals. 
581. Vertebrate PaleontololrY. (3-3) Cr. 4. Alt. F., Clftered 
1973. Pre~ulslte: 361, ZoOI 320. Vondra. MorpholOSY 
(cranial, dental, and pa.t-cranlal), taxonomy, evOlution, 
and distribution d fossll vertebrates with emphull on 
mammals. 
565. Advanced Invertebrate Paleontolo~(2-6) Cr. 4. 
Alt. ~·t offered 1975. Prer~ulslte: 361. , Vondra. 
SelecteO topics ln paleontolOgy and paleoeco OIY: eedl· 
mentary environments and their effects on organlsme, 
stratigraphic correlation, interpretation of earth blatory, 
advaliced morphologic descrlptfuna of fonlla. 
671. lgneowa PetrolCJRY. (3-6) Cr. 6. Alt. F., offered 
1974. Prerequlalte: 371, -Math 213. Seifert. Review d br· 
neoua petrology; dlscuaslon d field observations and la6-
oratQry data. Emphasis on approach to equlllbrlum. Study 
of seleCted Igneous rocks. 
575. lletamorphlc PetrolCJtD'. (3-6) Cr. 5. Alt. F., oftered 
1973. Prerequlaite: 371, Matli -213. Seifert. Review cl meta-
morpblc petrology wlth dlscusalon d field obaervatlona and 
labora~ data. Empbaels on approach to equlUbrlum. 
Study d selected metamorphic rocks. 
681. AdvaDced Structural GeoiCII)'. (2-3) Cr. 3. Alt. F., 
clfered 1974. Prerequlslte: 381. Lemllb. Current theories 
d folding and develi:lpment d. secoodary structurealn rock 
bodlea. Tectonic analysll of orosenlc areu and current 
theories d global tectonics. PrOblema ln metamorphlc, 
Igneous, and sedimentary structures. 
684. Rock Defmmatlon. (3-6) Cr. 6. Alt. W. dfered 
1974. Prerequisite: Math 213. Ph:p 223. Seifert. ktregth 
and atress-atraln relations d. roCkl and mlnerall; lallUre 
criteria and rheolqpc modell; emphull on plutlc now. 
Defonnatlon deeleaed rocks and nllnerall. 
686. GeotectODk:a. (3-0) Cr. 3. Alt. W. a«ered 1914. 
Prerequisite: 371, 381, 492. Hussey, Ro.Y. Dt.ltributlcmand 
dynamic hlstoey of sedimentary baalne and mou.ntaln 
ranges d. the world. 
590. 8pec!al Tapa Cr. 1 to 3 each tlme taken. 
A. Geomorphology. 
B. StratlgraJJhy. 
C. Paleontology. 
D. PetrolOSY and Mineralogy. 
E. Structural GeolOSY. 
F. Geoche~. 
G. Water Resources. 
H. Earth Science. 
I. Sedimentation. 
J. Economic GeoJosy. 
K. Rock Deformation. 
L. Geophyslca. 
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592. Advaaced Stra~phy. (3-2) Cr. 4. Alt. F., offered 
1974. Prerequisite: 492, 5"21. Vondra. Interpretation of 
sec:Umentary rocks and rock bodies to infer processes, 
environments, and tectonic settings under which they 
formed. Major facies of Cenozoic deposits of selected re-
gions studied and analyzed. 
Courses for Graduate Students, major or minor 
Geology 
672. Advanced Sedimentary Petrology. (2-6) Cr. 4. Alt. 
S., offered 1975. Prerequisite: 571. Biggs. Advanced study 
of petrology and petrography of sedimentary rocks. Field 
trips. 
699. Research. 
Courses Primarily for Undergraduate Students 
Meteorology 
206. lntroG!ction to Meteorology. (Agron 206) See 
Agronomy. 
208. Techniques ol Weather Observation. (2-0) Cr. 2. S. 
Prerequisite: 206, sophomore classlflcatlon. Use of standard 
meteorological Instruments, hydrometers, pUot balloon; 
cloud coding. Experience In collecting and coding meteor-
ological data at a firs~order weather station. 
301, 302. General Meteorology I, II. (3-2) (2-6) Cr. 4 
each. 301: F.· 302: W. Prerequisite: 301: 206, Math 120 
or 130; 302: 301. Basic physical concepts which influence 
our earth and its atmosphere. Concepts or weathermap 
analysis. 
311. Aviation Meteorology. (2-0) Cr. 2. F. Vaughan. 
Application of meteorology to aviation. 
341. Atmoepherlc Thermod)rnamlcs and Statics. (4-0) 
Cr. 4. W. Prerequisite: Math 122 or 132j credit or classlfl-
cation ln Phys 222. Yarger. Equation ot state, first law d. 
thermodynamics, thermodynamics d. water vapor, mixtures 
d. gases, thermodynamic diagrams, hydrostatic equation. 
342. Pbyalcal Meteorology. (4-0) Cr. 4. S. Prerequisite: 
341. Yarger. Basic radiation laws, cloud physics, atm~ 
spheric electrlclty. 
406. CBmatea ol the Continents. (Agron 406) See 
Agronomy. 
421. Meteorological Instruments. (2-3) Cr. 3. W. 
Vaughan. Prer~ulslte: Three credits d. meteorology, Math 
122 or 132·\ Phys 112 or 223. Theory and techniques of 
conventlona meteorological instruments. Limitations of 
speclftc instruments ana systems encountered ln field and 
hiboratory measurements. Emphasis on theory and call-
bratlon d. instruments. 
443, 444. Atmospheric Dynamics I D. (4-0) Cr. 4 each. 
443: F.; 444: W. Prerequisite: 443: M1; 444: 443. Yarger. 
Equation d. motion on a rotating earth, horizontal motion, 
kinematics ol fluid nmyl circulation, vorticity, divergence, 
equation ol contlnulty, tne general circulation. 
454, 455L. 456. Synoptic Meteoro!ogy I, U, DL (2-4) 
Cr. 4 each. Yr. Prerequisite: 454: 302 and credit or classl-
flcatlon ln 443; 455: 454; 456: 455. Brown. Case studies 
Wustratlng the structure and evaluation of air masses 
and frontal systems; three-dlmenaional analyses of large-
scale weather systems; interpretation of central1y pre-
pared weather charta, current weather dlscusslon. 
of .!~~al Problema. Cr. var. Prerequlalte: Permlsslon 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
Meteorology 
505. Mlcrocllmatology. (Agron 505) See Agronomy. 
506. Methods in Cllmatology and Meteorology. <Agron 
506) See Agronomy. 
521. Advanced Instrumentation. (2-3) Cr. 3. Alt. S., 
offered 1974. Prerequisite: Three credits or meteorology, 
Math 213, Phys 223. Vaughan. Theoretical treatment c:l 
meteorological instruments and systems with particular 
emphasis on research instruments for micrometeorologlcal 
measurements. Survey d. transducer types available, their 
responses and llmltations. 
642. Ph~lcal Meteorology. (5-0) Cr. 5. F. Prerequisite: 
Phys 223, Math 213. Yarger. Wave phenomena, propa-
gation d. energy through the atmosphere, atmospheric 
optics, vlslblllty, aerosol physics, radar meteorology. 
543, 544. Dynamic Meteorology I, D. (4-0) Cr. 4 each. 
543: W.; 544: S. Prerequisite: 543: 444; 544: 543. FUnda-
mental equations, atmospheric waves, scale analysis, en-
ergy relations, barotropic and baroclinlc models, numerical 
methods, atmospheric models of micro, meso, synoptic, 
and global weather phenomena. 
571, 572. Cloud Physics I, II. (3-0) Cr. 3 each. 571: 
Alt. W., offered 1975; 572: Alt. S., offered 1975. Prerequisl-
slte: 443. Yarger. 571; Cloud dynamics, thermodynamics 
d phase-change and nucleation, numerical techniques in 
cloud physics, condensation nuclei and lee nuclei, diffusional 
growth c:A cloud drops and lee crystals. 572: Ice crystals 
and coalescence theories of lnltiation of precipitation, aero-
dynamic theory, accretional growth of raindrops and ice 
particles, cloud modlflcation technlques. 
590. Special Topics. Cr. var. Prerequisite: Permission 
d. instructor. 
Courses for Graduate Students, major or minor 
Meteorology 
605. Mlcrometeorology. (5-0) Cr. 5. Alt. F., offered 1974. 
Prerequisite: Permission d instructor. Physical processes 
ln the atmosphere near the ground; lamlnar and turbulent 
flow· transfer ol heat, mass, and momentum; eddy diffusion; 
statit;tlcal theories or turbulence; wind and temperature 
prdlles near the surface; evaporation. 
610. Atmoepherlc Turbulence and Diffusion. (4-0) Cr. 4. 
Alt. F., offered 1973. Prerequisite: Permission d. instructor. 
Analysts and statistics c:A atmospheric turbulence, theo-
retical treatment of atmospheric dlffuslon, K-theory, effects 
d buoyant motion, estimation d dlffuslon from meteorolog-
ical data. 
641. Atmoepherlc RacBation. (4-0) Cr. 4. Alt. S., offered 
1974. Prerequisite: Permission d. Instructor. Yarger. Solar 
and terrestrial radiation, radiative transfer equation, atm~ 
spheric radiation charts, Stokes parameters, polarization. 
699. Research. Cr. var. Prerequisite: Permission of in-
structor. 
Economics 
Ravr:nond R. Beneke, Acting Head of Department 
ProftSsors: Arthur, Ball, Baumel, Christian, Davey, 
Eldridge, Fletcher, Fox, Fuller, Futrell, Harl, Heady, 
Holdren, Howell, Hoyt, james, julius, Kaldor, Ladd, 
Liston, Luckett, Merrill, Meyer, Murray, Ogg, Paul-
sen, Robotka, Scott, Sengupta, Shepherd, Starlcaf, 
james Stephenson, Stoneberg .. Strain, Thomas, Thor-
becke, Timmons, Wallace, Wallace Wright. 
Associate Professors: Cheng, Doak, Faden, Gratto, Max-
on, Mayer, Skadberg, Van de Wetering. 
Assistant Professors: Roy Adams, Bodensteiner, Harris, 
Hammond, Lapan, Pounds, Raikes, Wisner. 
Visiti'(f Assistant Professors: Andron, Elkin. 
Instructors: jean Adams, Baker, DyReyes, Hoenig, 
Horn, Keech, Keithahn, Lamberton, Laufenberg, 
Longfellow, Lundeen, Martin, Panagides, Puckett, 
Spaulding, Susan Stephenson, Stout, Tejada, Tilley, 
V aitheswaran, Winterboer, Williams, Deloris Wright, 
Zegarra. 
Undergraduate Study 
The department offers work for the degree 
Bachelor of Science with major in agricultural business, 
and for the degrees Bachelor of Science and Bachelor 
of Arts with major in economtcs. For further dis-
cussion of programs in agricultural business, see 
the statement under College of Agriculture. For 
programs in economics, see the statement under 
College of Sciences and Humanities. 
College of Agriculture 
For the undergraduate curriculum in agricultural 
business, see College of Agriculture, Curn'cuia. 
Students majoring in agricultural business must 
select one minor from economic analysis, farm man· 
agement, marketing management, public policy, agri-
cultural education, and agricultural communication. 
A second minor may be developed in related 
departmental areas. The curriculum prepares stu· 
dents for advanced studies and for careen in farm 
and ranch operations, commercial farm management 
and appraisal, agricultural fmance, agricultural supply 
and marketing industries, research' for business firms, 
agricultural reporting and public relations, agricultural 
extension, and government service. 
Courses open to undergraduate students in the 
College of Agriculture for minor credit arc: 192, 230, 
301, 304, 305, 330, 335, 337, 338A, 338B, 380, 
405, 409, 410, 411, 412, 421, 430, 432, 435, 436, 
440, 444, 445, 447' 451' 455, 456, 461' 462, 465, 
466, 470. 480, 490. 
College of Sciences and 
Humanities 
Candidates for either the Bachelor of Science 
or the Bachelor of Arts degree with_ maJor in 
ECONOMICS 179 
economics must fulfill certain requirements established 
by the College of Sciences and Humanities (for 
details of undergraduate curricula in sciences and 
humanities, see College of Scimcts and Humanitits, Cur-
riculum). 
In addition to the requirements of the College 
of Sciences and Humanities, the Department of 
Economics requires for the degree Bachelor of Science 
the inclusion of Engl 414 in the communications 
group. Within the mathematical and natural sciences 
group requircmcnfS, the economics major is required 
to take 21 credits of mathematical sciences, including 
either Math 120, or Math 130, or both Math 161 
and 162. One course in statistics and one course 
in _computer science, each at the appropriate level 
for economics majors, are also required. Within the 
social sciences group, the economics major is not 
allowed to use any economics courses to fulfull 
the minimum requirement. Besides these departmental 
requirements, 36 credits in economics are required 
for majors in economics, including Eoon 241, 242, 
301, and 409. 
For the degree Bachelor of Arts, the Department 
of Economics requires that Engl 414 be included 
in the communications group. Within the mathematical 
and natural sciences group requirements, the economics 
major 1S required to take 15 credits includlng one 
course in statistics at the appropriate level for the 
student. Within the social sciences group, a minimum 
of 18 credits outside the discipline of economics 
is required. At least 18 credits are to be chosen 
from the arts and humanities group. Thirty-six cre-
dits in economics are required for majors in 
eoonomics, including Econ 241, 242, 301, 312, and 
409. 
Graduate Study 
The department offers work for the degrees Mas-
ter of Science and Doctor of Philosophy with majors 
in economics and agricultural economics, and minor 
wor.k to students taking major work in other depart· 
ments. 
Candidates for the degree Master of Science are 
required to complete satisfactorily 45 credits of accept· 
able graduate work, including preparation of a thesis. 
With the approval of the program of study com· 
mittee, candidates for the degree Muter of Science 
may fulfill requirements by satisfactorily oompleting 
54 credits of course work, in which case preparation 
of a thesis is not required. 
Prerequisite to major work in the department 
is the completion of undergraduate work in econOmics, 
mathematics, statistics, and other 10cial science and 
technical subjects substantially equivalent to that 
required of undergraduate students majoring in econ· 
mica or agricultural business. 
Foreign language is not required for the dep-ee 
Master of Science. 
Programs of study for th~· doetorate are oqranized 
by each student in conauhation wi~ _hil . major 
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professor and his individual oommittee. Students 
may select .fields of ooncentration from the following: 
Advanced Eoonomic Theory; Agricultural Marketing 
and Price Analysis; Agricultural Development, Trade, 
and Policy; Agricultural Finance and Land Valuation; 
Eoonometrics; Eoonomic Planning and Development; 
Industrial Organization; International Eoonomics; 
Labor Eoonomics; Monetary Economics; Operations 
Research; Production Eoonomics and Farm Manage-
ment; Public Finance and Fiscal Policy; Regional-
Urban Eoonomics; Resource Economics and Area 
Development. 
Each student is expected to achieve a minimum 
competence in economic theory as demonstrated by 
completing basic and advanced courses in micro-
eoonomic and macroeconomic theory and by oom· 
pleting a written qualifying examination. Examinations 
are also required in two other fields selected from 
the list above. An outside minor, such as statistics, 
mathematics, or oomputer science, can be substituted 
for one of the fields. 
The language requirements for the doctorate may 
be satisfied by one language at a high level of 
mmpetence, by two languages at a lower level, 
or by substitution of additional ooursework outside 
the m~r, minor, and primary supporting fields. 
Cooperative programs of study may be arranged 
with the University of Iowa College of Law or 
with other recognized institutions. 
The department also oooperates in the interde-
partmental program of industrial relations and water 
resources {see lndustrilll Relations and Water Resources). 
Courses open br graduate minor credit are: 
301, 405, 409, 410, 411, 412, 421, 430, 435, 436, 
440, 444, 445, 447' 451' 455, 456, 461' 462, 465, 
466, 470, 480. 
Courses Primarily for Undergraduate Students 
•uo. Orientation In Agricultural Buelnesa. (1-0) Cr. R; 
F. Fleld of agricultural business. 
•1sO.Elementa of Farm Management. (3-2) Cr. 4.F.W.S. 
Restricted to freshman or sophomore classlficatlon. Appli-
cation of economic principles to organization and manage-
ment of a farm. Budgeting, size of business, choice of 
enterprise; tlmlng of production, farm labor utillzatlon, farm 
layouts; leases and farm credit. The deparbnent recom-
mends that credit In both 130 and 330 not be applied 
toward graduation. 
•190. Bupervlsed Practice. Cr. 1 to 12. F.SS. Prereq-
ul81te: Nine credits In economics. Twelve to 24 weeks of 
fuD-tlme observation and supervised experience in the 
employ of selected agrleultural businesses. Not more than 
8l.x credits will apply toward a B.S. degree. 
•t92. Agrl-Buelneaa Operations. (4-2) Cr. 6. F.S. Survey 
of firma servlclng agriculture, appllcatlon of accounting 
and bualness management principles to operation of farm, 
marketing, and agricultural supply firma. Planning, organ· 
lztng, directing, coordlnatbuf, and control function ofman-
agement. Use of plant "'feeords, forms, and statements; 
financing; merchandlzlng; personnel admlnlatratlon; pro-
duction plans. Vlslts to representative businesses. 
•230. Farm Accounting and Bualneu Ana1yala. (2-2) 
Cr. 3. F. W.S. Purpose and methods of keeping farm records 
and Procedures In accounting; income and net worth state-
menta; use of efficiency factors; analysls of the farm busl-
ness; and the use of accounts for tax purposes. 
241, 242. Prlntlples of Economics. (3-0) Cr. 3 each. 
F. W .S.SS. 241: Problems of resource allocation; demand 
and supply; national income, employment, and price levels; 
fiscal and monetary pollcy; operation of the banking sys-
tem; elements of international finance. 242: Theories of 
production and consumption; pricing and the market sys-
tem; perfect and imperfect competition; business and labor 
regulation; elements of international trade. 
800. Contemporary Economic Problems. (.3-0) Cr. 3. 
F.W.S. Prerequlslte: 241, 242. Survey of major economic 
issues confronting our society today. Topics include nature 
of modem American capltallsm, mll1tary expenditures, 
housing, education, transportation, the farm, environment, 
poverty. 
301. Prices and Resource Allocation. (6-0) Cr. 5. F.W.S. 
SSI. Prerequlslte: 242. Theory of consumption and of the 
business flrm; competitive and monopollstic markets; dis-
tribution of income; general equlllbrlum of the pricing 
system. 
304. Money and Banking. (5-0) Cr. 6. F.W.S.SS. Pre-
requlslte: 241. History and theory of banking; market 
structure of banking; bank management; money and capi-
tal markets; nonbank flnanciallnstltutlons; central bank-
ing; monetary theory; international monetary arrange-
ments; monetary policy. 
305. Labor Economlcs and Labor Relations. (5-0) Cr. 5. 
F. W.S.SSII. Prerequisite: 242. Development, organization, 
structure of American labor unions. Survey of collective 
bargalnlng, pollcies, procedures, and problems. Analysis 
of wage theory, employment theory, and labor market 
economies. Survey of governmental and private programs 
for improved allocation; utillzation of labor as a resource 
factor, including reduction of structural unemployment. 
306. Comparative Economic Systems. (3-0) Cr. 3. F.W.S. 
Prerequlslte: 242. Comparison of alternative forms of eco-
nomic organization, particularly capitallsm, liberal social-
Ism, and central planning; emphasis on selected problems 
associated with respective economic systems; prospects 
for institutional change. 
312. IDstory of Econom.lc Thought. (3-0) Cr. 3. S. Pre-
requisite: 242. History of economic thought as related to 
the intellectual hlstory of the times. Major persons treated 
include Smith, Ricardo, Marx, Marshall, and Keynes. 
•330. Farm Management and Organization. (3-2) Cr. 4. 
F.S.SSI. Prerequlslte: 242; 230 or I Ad 384 recommended. 
Organization and management of a farm with emphasis 
on use of economic principles. Enterprise selection, size 
of business, budgeting, leases, layout, and farm analysis. 
The deparbnent recommends that credit in both 130 and 
330 not be applled toward graduation. 
•335. Introduction to Agricultural Marketing. (3-2) Cr. 
4. F. W.S.SSI. Prerequlslte: 242. Composition of the agri-
cultural marketing complex; functions performed by the 
complex; price-making forces for agrlcultural products; use 
of market information In forecasting commodity prices; 
futures markets, speculation, and hedging; alternative 
marketing methods for major Iowa agricultural com-
modities. 
•337. Organization and Performance of Agricultural 
Markets. (2-0) Cr. 2. S. Prerequlsite: 335; classlficatlon 
in 338A or 338B. Examination of nvestock, grain, dairy, 
and selected other agricultural industries; market struc-
tures, price and nonprice pollcles, government regulation; 
emphasis on development of analytical framework, and 
comparison of organization and performance of agricul-
tural Industries. 
• 338A, • 338B. Agricultural Marketing Laboratory. (0-2) 
Cr. 1 each. S. Prerequlslte: 335; classlflcation In 337. 
338A: Examination of llvestock and meat industries; trends 
in demand for various livestock and meat products; in· 
dustry organization and performance; pricing and grading 
systems; competitive position of Iowa and the U.S. live-
stock and meat industries; government regulations; pro-
motional efforts. 3388: Examination of the grain, grain 
processing, and oU seeds industries; trends In demand 
for grain and grain products; Industry organization and 
performance; pricing and grading systems; competitive 
position of Iowa and the U.S.; government regulation and 
promotional efforts. 
•sso. Economics of Natural Resource Use. (3-2) Cr. 4. 
F. Prerequlslte: 242. Natural resource avallablllty, use, 
and control; environmental impllcations; resource conser-
vation, investment, and taxation. Primarily for under-
graduate students not majoring in economics or agricul-
tural business. The department recommends that credit 
in both 380 and 480 not be applled toward graduation. 
405. Public Finance. (3-0) Cr. 3. F.W.S. Prerequlslte: 
242. Principles of taxation; federal, state, and local reve-
nue and expenditure pollcies; current issues ln public 
finance. 
409. National Income and Employment. (4-0) Cr. 4. 
F. W. S. SSL Prerequisite: 24 L N atlonal income accounting. 
Static and dynainlc theories of the determination of na-
tional income and employment, and of business ftuctua-
tions. Monetary and fiscal pollcles for promoting economic 
stability and growth. 
410. Industrial Structures and Competition. (3-0) Cr. 
3. S. Prerequisite: 301. Measurement of structure, conduct, 
and performance of industries. Analysis of American anti-
trust laws and government regulation of industries. 
411. Economic Development. (3-0) Cr. 3. F. Prerequisite: 
242. Analysis of capital formation and capital allocation 
problems; relation of transportation, communications, and 
resource avallabUlty to development; population and edu-
cation problems as they relate to growth. 
•412. Economics of Agricultural Develo~DJent. (3-0) Cr. 
3. W. Prerequisite: 242; 330 or 436. Less-developed eco-
nomies; share and role of agriculture in labor force and 
nationallncome; structure of agriculture; subsistence and 
commercial sectors; population, food, and nutrition; insti-
tutional considerations; pollcies for development; aid and 
international trade. 
•421. Cooperatives. (3-0) Cr. 3. W. Prerequlsite: 242. 
General survey of cooperative &.'1:lvities, with special refer-
ence to agrlculture; kinds of cooperatives, methods of or-
ganization and operation; principles, legal requirements; 
economic possibilities and llmltatlons of cooperation. 
• 430. Advanced Farm Organization and Management. 
(2--2) Cr. 3. F. W.S. Prerequisite: 242; 130 or 330. 8~~&,li­cations of budgeting and linear programming to pl g 
organizations for vB.fYlng soU, market, capital, ~nure, and 
farm-size situations. 
•432. Management of Tenant-Operated Farms. (2-0) 
Cr. 2. w. Prerequisite: Senior classlftcation; 130 or 330. 
Business techniques; appllcation of economic principles to 
the operation of rented farms; working relationships with 
farm tenants. Two all-day field trips. 
•435. Agrlcultural Finance. (3-0) Cr. 3. W. Prerequisite: 
242. F1nancial requirements of individual farmers and prin-
ciples applicable to borrowing by farms and farm coopera-
tive o~tlons. Analysis of lending agencies Including 
commeiclal banks, Insurance comJ!.anles, merchants and 
dealers, Farm Credit Banks, and Farmers Home Admin-
Istration. 
•438. Agricultural Marbtlng Ana1yala. (2-2) Cr. 3. W. 
PrerequJalte: 301, Stat 101; Stat 327 recommended. In-
troduCtion to use of economic theory and quantltatlve 
tecbnlques in analysts of agricultural marketing problema; 
coutructlon of economlc models, statlstlcal estimation of 
supply and demand, prlce forecasting, analyses of Inter-
regional and lntertemporal price dffferencea. 
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•440. Appraleal of Farm Real Estate. (2-3) Cr. 3. S. 
Prerequlslte: 242, Agron 164. LandO:~~ralaal wlth empha-
sis on valuation procedure. Relatl p of farm prices, 
taxes, and interest rates to value. Appraisal reports. 
444. Management: Theory and Practice. (3-0) Cr. 3. 
F. W.S. Prerequisite: 301. Analytical approach to business 
management. Business decislon making wlth the ald of 
quantitative methods such as linear programming, ata-
tlstlcal decision theory, inventory theory, and other tools 
of operations research. 
445. Collective Bargaining lD the Private aDd PllbUc 
Sector& (3-1) Cr. 4. F.W.S. Prerequisite: 305. Theoey and 
practice of collective bargaining. Economic effects of col-
lective bargalnlng. Problems In admlnlstration of contracts, 
Including analysis of grievance arbitration and impact of 
public policy on labor relations. 
•447. Agricultural and Rural Polley. (3.0) Cr. 3. F.W.S. 
Alt. SSI. Prerequisite: 242. Description and analyala of 
government actions to develop agriculture and improve the 
quality of the rural environment; l.e., raise resource earn-
ings, reduce pollution, alleviate poverty, and reduce ln-
stablllty. 
•451 Agricultural Law. (3-2) Cr. 4. F. W. Prerequisite: 
Senior clasBlflcatlon. The legal framework lmpinJd.na upon 
declslon maldng by farm ftrms, fam.Wes, and l.nalvfdu&la: 
liabilities, real and personal property, contracts, unlfonn 
commercial code, organization of farm firms, Inter-genera-
tion property transfers, water law, fence law, federal and 
state regulatory powers, insurance, and taxation. 
465. International Economic& (3-0) Cr. 3. F. W.S.SSL 
Prerequisite: 242. Principles of international trade ex-
change rates, and balance of payments adjustment& Com-
mercial and foreign investment policies. Foreign trade and 
American agriculture and industry. 
456. lnternaUonal Finance. (3-0) Cr. 3. W. PrereqUtatte: 
465. Methods of financing international trade. The foreJp 
exchange and the gold standard. International flnancfal 
lnstitutlons, short- and long-term capital movements, and 
problems of internatlonalllquldlty. 
461, 482. Urban-Regional Economics. (3-0) Cr. 3 each. 
461: S.; 462: F. Prerequlalte: 242. 461: Regional IP'OWth 
and emciency, locatlonal determinants of flnns and D.ouae-
holds, the regional economic baae, resource development, 
economic planning In the clty-reglon. 462: Theorlee of 
urban development, city typologies, trade and commuting 
patterns, urban eccmomic- Interdependence, soctallnvest-
menta in metropolltan communltles. 
48&. Economlea of EducaUonat System& (3-0) Cr. a 
S. SS. Prerequisite: 242. Economl~lema of public edu-
cation, such as resources within 1 ~atema; economic 
analysis of resources avaJlable to schools and echool sys-
tems; economic aspects of human resource development 
pertinent to educat1on; interrelationships among an area's 
school system, its population, and lts resource base. 
468. RetaUlng. (3-0) Cr. 3. s. PrerequlaltAJ: 242. Eco-
nomic nature of retalllng; reta11 market structure: atore 
organization; merchandlalng and prlclng policies; retaU 
controL 
•47Q Economic Aapecta of Rural Commaolty Develop-
ment. (3-0) Cr. 3. W. Prerequlelte: 242. Economlc analyals 
of changing conditions ln rural communities. Role of the 
rural town ln development of rural areas. Impact of mod· 
ernlzlng agriculture on rural town& Impact of 8Cale efft· 
clencies m merchandlzlng and t:nm.pOrtatloD ey1tem1. 
Effects of alternatlv~ sovernment pollde1, protpeet8 for 
lndustrlallzatlon, adjustments In economic ltructure and 
lnatltutloll8 to improve income•, publ1c Hrvlce•, the rural 
community environment. 
•480. Natural Beaouree BcoDOIDlca. (3-0) Cr. & W. Pre-
requl~te; SOL Theorlet of reaource aDocatlcm and Income 
diiJtribuUoD; externalltlea, pl:bllc good.a, and environmental 
aualltY; planning for natUral rei0Ul'C8 uae• methodology 
for analizlng reaource _problem& The d~ent recom-
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mends that credit In both 380 and 480 not be applied 
toward graduation. 
490. Spedal Problema. Cr. 1 to 5 each time taken. 
F. W.S. Prerequlalte: 242, senior classlflcation. 
• A. Agricultural Economics. 
B. Economics. 
H. Honora Program. 
• Admlnstered by the College of Agriculture. Courses not 
marked by an asterisk are admlnlstered by the College 
of Sclences and Humanities. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501, 502. Intermediate Mlcroeconomlc Analysis. (3-0) 
Cr. 3 each. 501: F.W.SSI; 502: W.S.SSII. Prerequisite: 
301. Fletcher, Merrlll, Staff. Economic theory and metho-
dology; theory of consumer behavior and demand; produc-
tion functions, costs, and ftrm behavior; equlllbrium of 
consumers, ftrms, and Industries; general equlllbrium, eco-
nomic efllclency, and welfare; behavior of tlrms 1n non-
perfect competition and optlmallty of resource allocation; 
functional income distribution and the behavior of income 
shares. 
503. Intermediate Macroeconomic Analyala. (3-0) Cr. 3. 
F.S.SSI. Prerequisite: 409. Starleaf, Staff. Determinants of 
the level of national income and employment; measure-
ment, analysis, and control of aggregate economic activity. 
Examination of the postulates and poUcy Implications of 
the classical, neoclassical, Keynesian, and neo-Keynesian 
models. 
50oft, 505, 508. Quantitative Methods 1n Economic Analy-
lla. (3-0) Cr. 1 each. Yr. Prerequisite: 504: Math 121; 
505: 504; 506: 505. Economic appllcations of selected con-
cepts of flnlte mathematics, differential and Integral cal-
culus, differential equations, d.lfference equations, calculus 
of variations. 
•Gt2. Agrarian Reform and Economic Develo}ment. 
(3-0) Cr. 3. S. Prerequisite: 301 or 480. Timmons. Meaning 
of economic development, underdevelopment, overpopula-
tion, agrarian structures as obstacles to economic develop-
ment. lmpro$g agrarian structures through national, 
regional, and United Nations action. Comparative struc-
tural change 1n countries. 
515. Industrial Structures and Competition. (3-0) Cr. 3. 
F. Prerequlslte: 502. Fletcher, Harl, Merrill. Business con-
centration In the American economy; structures and com-
petitive practices of particular industries; margen, vertical 
and horizontal Integration; measurement and evaluation of 
competition and monopoly; economic problema of pubUc 
control of competition. 
518. Economic Aapectll of Antitrust and Trade Regu-
lation. (3-0) Cr. 3. W. Prerequisite: 515. Harl. Analyala of 
the legal manifestations of national economic antitrust 
and trade regulation policy; rationale for pubUc Interven-
tion 1n Industrial organization and price output poUcy; 
exemptlona from antitrust law; price control; market dlvi-
llona and agreements not to compete; refusals to deal; 
monopoly; merger; resale price maintenance; diacrlmlnatlon 
In dlatributlon; unfair trade practicea; remedies under anti-
trust law; efreetlveness of antltruat poUcy. 
•ts20. Human Capital Formation 1n Rural Aleaa. (3-0) 
Cr. 3. Alt. SSI., offered 1975. Prerequlalte: 301. Kaldor. 
Nature and process of human capital formatioo; appU-
catlon of benetlt-coat analyala to human Investments 1n 
agriculture; coats and benefits of educational, health, and 
moblllty investments 1n rural people; and demands fOr 
human Investment resources and facUlties 1n rural areas. 
- + 
• 631. Agricultural Market Organization and Business 
Behavior. (3-0) Cr. 3. F. Prerequisite: 501. Fletcher, 
Raikes. Critical review of the theory of Industry organi-
zation and ftrm behavior; analysls of the structures and 
competitive processes 1n agricultural product and factor 
markets; evaluation of economic performance under alterna-
tive normative criteria; legal restraints and marketing con-
trol programs. 
• 632. Quantitative Methods 1n Agricultural Economic 
Research. (3-0) Cr. 3. W. Prerequlslte: 501, credit or classi-
fication 1n Stat 402. Ladd. Examination of models and 
theories from economics and other social sciences relevant 
to marketing and forecasting problems; use of these models 
and theories for hypothesis formulation; selection and use 
of quantitative techniques. 
•633. Research Design 1n Agricultural Marketing. (3-0) 
Cr. 3. S. Prerequisite: 501. Doak, Scott. Current problems 
in agricultural markets and marketing; Integration of 
theory, models, techniques and data 1n problem formula-
tion; role of information In declslon processes; research 
objectives, organization and financing-state, federal and 
Industry; dissemination and appllcationofresearchflndlngs. 
• 535. Economic Development and Transformation of 
Agriculture. (3-0) Cr. 3. Alt. S., offered 1974. Prerequisite: 
501. Heady. Relation of economic growth to factor prices 
and the technological and ftrm structure; ftrm behavior 
and aggregate response 1n product supply and factor de-
mand; developmental needs for transformation of agricul-
ture and resource moblllty; supply and resource problems 
under different stages of development; pollcy needs for 
alternative problems ln development. 
538. Dynamic Macroeconomic Analysis. (3-0) Cr. 3. 
Alt. S., offered 1975. F\mdamentals of dynamic economic 
theory; equlllbrium and disequlllbrium systems; stability 
of equlllbrlum 1n llnear and nonUnear systems. 
537. Linear Economic Models. (3-0) Cr. 3. F. Prereq-
ulslte: 301, Math 104. Ladd. Selected appUcations of math-
ematics to economic problems; includes game theory,Unear 
programming, and Input-output analysls. 
638. Econometric Statistics. (Stat 538) See Statlstics. 
539. Operations Research. (Stat 539) See Statistics. 
MO. Operations Research Methods and Eoonomlc Analy-
sts. (Stat 540) See Statistlca. 
•541. Agriculture 1n the World Economy. (3-0) Cr. 3. 
SSI. Prerequlslte: 242. Paulsen. The varied economic role 
of agriculture around the world and during economic devel-
opment, regional and commodlty trade patterns and trends, 
trade regulation mechanlams, trade poUcles, and agricul-
tural development asslstance. 
544. Theory of PubUc Goods and Externallty. (3-0) 
Cr. 3. F. Prerequlslte: 501. Meyer. PubUc goods, extern-
allty and social choice, pubUc choice. 
545. Economics ofTaxation. (3-0) Cr. 3. W. Prerequisite: 
501. Meyer. Taxation, shlftlng and incidence, pubUc debt, 
flscal federallsm. 
•Ms. Quantltatlve Agricultural Price Analysis. (3-0) 
Cr. 3. S. Prerequisite: Stat 402;' credit or classlftcation in 
502. Ladd, Raikes. Methods of economic and statistical 
analysls of quantities, prices, costs, supply. demand, con-
sumer behavior, and firm behavior. AppUcations of eco-
nomic and statlstlcal methods to private and pubUc decl-
slon making. 
551. Monetary Theory. (3-0) Cr. 3. F. Prerequlslte: 
503. Chrlstlan, Luckett. The monetary mechanism: Neo-
quantity theory, neo-Keyneslan monetary theory and the 
portfoUo approach, microeconomic aspects of monetary 
theory, including monetary determinants of cost of capital. 
Rate of Interest, expectations and lag 1n effect of mone-
tary pollcy. Money supply theory. 
552. Advamced Money and Banking. (3-0) Cr. 3. W. 
Prerequialte: 503. Chrlatlan, Luckett. Advanced toplca ln 
monetary economics, Including monopoly and competition 
ln banking, models of commercial bank behavior, term 
structure of Interest rates, instruments of monetary con-
trol, debt management, effectiveness of monetary policy. 
555. Advanced International Economics. (3-0) Cr. 3. W. 
Prerequlslte: 301. Cheng, Thorbecke. Modem theory of 
International pricing and allocation; foreign trade multlpller 
and International monetary equilibrium; problems of Inter-
national economic stablllty; multilateral trade and eco-
nomic development. 
556. Regional Economics. (3-0) Cr. 3. Alt. W. Prereq-
uisite: 502. Theories .of regional growth and development; 
Interregional Input-output, programming, and econometric 
models; population, migration, and methods of analyzing 
spatial interaction; regional delineation and policy. 
557. Advanced International F1nance. (3-0) Cr. 3. S. 
Prerequisite: 409; 503 and 555 recommended. Cheng. 
Theory of foreign exchange, mechanism of adjustments 
ln the balance of payments, exchange speculation and the 
forward exchange market. selected topics ln International 
monetary policy. 
•sal. Agricultural Resource and Income Problems. (3-0) 
Cr. 3. F. Prerequlslte: 301. Kaldor. Analysis of adjustment, 
instability, and Income problems and their lnterrelatlon-
shlps; forces of agricultural disequilibrium, adaptability 
of the farm Industry; sources of short-run price and income 
lnstablllty; farm family Income problems related to struc-
tural imbalance and inadequate resources. 
• 662. Agricultural Resource and Income Policies and 
Programs. (3-0) Cr. 3. W. Prerequisite: 561. Ball, Kaldor. 
Description, analysis, and evaluation of public pollcies 
and programs lnfiuenclng agricultural resource investment; 
allocation, organization, and distribution of Income within 
agriculture and between agricultural and nonagricultural 
sectors. 
565. Economics of Location. (3-0) Cr. 3. Alt. S. Pre-
requisite: 505. Faden. Location of plants, industries, and 
residences. Commuting, migration, and commodity-flow 
patterns. Influence and design of the transportation-com-
munication network. Influence of climate and resource 
distribution. Causes of agglomeration. 
566. Urban Economics. (3-0) Cr. 3. Alt. S. Prerequisite: 
501. Faden. History of world urban development; economic 
foundations of the city, agglomerating forces, linkage; 
theories of city growth-ring theories, sectoral theories, 
multiple nucleation; city system and urban hlerarchles, 
coresuburban, hinterland relations and slze distribution; 
commuting patterns, land-use patterns, CBD functions; 
metropolitan problems, transportation, housing, congestion, 
and neighborhood effects. 
570, 571. Economic Development and Growth. (3-0) Cr. 
3 each. 570: W.; 571: S. Prerequisite: 570: 502; 571: 570. 
Sengupta, Thorbecke, Van de Watering. 570: Determinants 
of economic development. development planning models, 
and confilcts between development objectives. 571: Appli-
cations of economic development theory to concrete sit-
uations at the national, sectoral, and regional levels. Em-
pirical case studies. Choice of technique in development. 
573, 574. AppDed Econometric Models. (3-0) Cr. 3 each. 
573: W.; 574: S. Prerequisite: 573: 538; 574: 573. Stephen-
son, Staff. Selected applications of econometric techniques 
to models of consumer demand behavior, models of cost 
and production, investment, the financial sector, the agri-
cultural sector, and macroeconometric models. 
576. Regional Economic Planning. (3-0) Cr. 3. Alt. S. 
Prerequisite: 301. Van de Wetertng. Regional economic 
aspects of resource management; role of economic Informa-
tion ln physical planning. Problems or publlc pollcy for 
control and use of natural and human resources ln re-
gional development. Applications of systems analysta to 
public plannlng ln river basins and metropolitan regions. 
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590. Spedal Topics. Cr. 1 to 5 each Ume taken. 
• A. Agricultural Economics. 
B. Economics. Topics vary, Including economic analyala 
of rural-urban educational systems. 
591. Comparative Collective BargaiD.IDg. (3-0) Cr. 3. 
Alt. S., offered 1975. Prerequlalte: 602. Davey. Analysis 
of comparative collective bargalnlng ln selected countries, 
stressing experience ln the U.S. and in Western Europe. 
Analysis of different approaches to collective bargalnlng 
in the "mature" economies and the newly developing 
nations. Elements of a ngeneral" theory of comparative 
collective bargaining. 
592. Economics of the Labor Market. (3-0) Cr. 3. Alt. 
F., offered 1973. Prerequisite: 502. Advanced research and 
analysls of current problems of manpower development 
and utlllzation, unemployment and underemployment, and 
changes ln the lndustrlal and occupational compoaltion of 
the labor force. 
595. Law of Labor Relations. (3-0) Cr. 3. W. Prereq-
uisite: 300. Davey. Federal and state legislation affecting 
the collective bargalnlng process, including analyals of 
selected court decisions. Role of government ln adjustment 
of labor disputes. Legal aspects of labor arbitration. 
596. Wage Theory and Collective Bargalnlng. (3-0) Cr. 
3. Alt. S. Prerequisite: 502. Theoretical and empirical 
analysis of market and Institutional forces determlnlllg 
wage rates, wage levels and wage dlfferentlals, especiallY 
in unionized labor markets. 
• Admlnlstered by the College or Agriculture. Courses not 
marked by an asterisk are administered by the College 
of Sciences and Humanities. 
Courses for Graduate Students, major or minor 
601, 602, 603. Advanced Economic fteory. (3-0) Cr. 3 
each. Yr. Prerequisite: 601: 503; 602: 601; 603: 602. Star· 
leaf, Stephenson, Staff. 601: Capital theory: productivity 
of capital, intertemporal resource allocation and invest-
ment criteria; production functions and technlcal change; 
theories of investment: theory of capital accumulation; 
dynamic theory of the ftrm. 602: Axiomatic approach to 
general equilibrium theory. Linear programming model 
of general equilibrium. Welfare economics: Pareto optl· 
mallty and various compensation principles; IOclal wel· 
rare !unction. 603: General equilibrium foundations of mod· 
em macroeconomic theory; post-Keyneelan development 
of the consumption function; theory of investment; money 
and economic activity; dynamic macroeconomic modelS; 
theories of lnfiatlon. 
605, 606. History of Economlc Thought. (3-0) Cr. 3 
each. 605: F.; 606: S. Prerequisite: 502, 503. Luckett. 
Principal figures in the development of economic ldeae; 
contrlbutlon of each period of economic thousht. 605: The 
Mercantlllsts to the Classical School, lnclualve. 606: Crttlce 
of the Classical School to J .M. Keynes. 
614, 615. Advanced Theoretlcal Analyala. (3-0) Cr. 3 
each. 614: F.; 615: W. Prerequlalte: 614: 502, Math 204 
or 307, and 409; 615: 614. Faden. Advanced treatment of 
toplca, including human capital, innovation, productton, 
taste formation, Income dlstrlbutlon, uncertainty, control. 
Introduction to advanced literature, lncludlna relevant 
models from other social sciences. 
•&34. Land Valuation. (3-0) Cr. 3. S. Prerequlalte: 301. 
Murray. Factors determlnlng land value; fluctuation In 
land prices; crltlcal evaluation of appralaal methoc:lt. 
•&35. Farm Credit TheQr)'. (3-0) Cr. 3. w. Prerequl· 
site: 301. Murray. Farm credit pollclea and methodt of 
extending credit. Organization and operation of lendlna 
agencies, private and governmentaL EvaluatlcD of altern-
ative agricultural credlt eyatema. 
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638. Advanced Econometric StaUsUcs. (Stat 638) See 
Statistics. 
•&n. Economics of Agricultural Production. (3-0) Cr. 
3. F. Prerequisite: 501. Heady. Production principles ap-
plied to use of land, labor, and capital; staUc and dynamic 
firm theory; farm size; resource and product combinations; 
production location; tlmlng of production and conservaUon; 
cost structure; leases and asset control; uncertainty and 
expectations. 
•642. Resource Efftclency and Allocation 1n Agriculture. 
( 3-0) Cr. 3. W. Prerequisite: 641 Heady. Programming, 
systems, simulation, and other models for development; 
optimal land and water use, and spatial and lntertemporw 
relationships; aggregative resource demand and commodity 
supply; private and publlc objective functions; structural 
transformation of agriculture and polity evaluation relative 
to problems of efficiency, equity, environment, and rural 
community economlc opportunities. 
M5. MatbemaUcal Methods 1n Economic Theory. (3-0) 
Cr. 3. S. Prerequisite: 615. Sengupta. Flxed-polnt tech-
niques: existence of static and dynamic generaf equlllbria. 
Local and global quaslstablllty methods: stabWty of ex-
change markets. Turnpike theorems 1n nonaggregative 
capital theory. Measure spaces of agents 1n atomless econ-
omies. 
848. Time Series. (Stat 646) See Statistics. 
660. Welfare Economics. (3-0) Cr. 3. S. Prerequslte: 
602. Holdren. A rigorous re-examination of efficiency, 
Pareto optimallty and compensation principles. Set the-
oretic and mathematical programming approaches ln wel-
fare. Axiomatic treabnents of social choice. Bergsonlan 
soclal and economic welfare functions. Problems at the 
frontier of welfare economics. 
•670. Reaource AUocaUon ln Forestry. (For 670) See 
Forestry. 
6'12. Capital and Growth. (3-0) Cr. 3. Alt. S., offered 
1974. Prerequisite: 570, 603. Sengupta. Theories of cap-
ital accumulaUon and multlsector models of economic 
growth; optimum and efficient growth; appllcations to plan-
nlnS_ and resource allocation models; stochastic process 
applications. 
•eso, 681, 682. Natural ReiiOUI'Ce Economics. (3-0) Cr. 
3 each. Yr. Prerequlalte: 680: 480, 502; 681: 680; 682: 
681. Harl, Timmons. 680: Nature, objectives and prob-
lems of natural resource use and environmental quallty. 
Physlcal, economic. and ln.UtuUonal lnterrelatlonshlps. 
Economics of ecosystema and environmental quallty. Char-
acterlstlcs, criteria. and claasee of natural resources. De-
m&Dd for and supply of natural resources by classes and 
Individual resources. 681: Theory of Inquiry applled to 
natural resource problems; declllon making 1n managing 
natural resource• and environmental quallty; objective 
functlone; coete and beneflte; market and nonmarket con-
slderatlane; lntertemporal and lnterapatial allocatlons;mul-
Uple purpose reso~ development. 682: Polley, planning, 
and programming for natural resource use and environ-
mental quallty; alternatives and options; time and apace; 
local, etate, regional, national, and lnternatlonal levels; 
current poUclee and programs with appralsal; legal con-
atralnte on resource use and environmental quallty; pri-
vate and publlc conalderatlone. 
890. Seminar. Cr. 1 to 3 each time t&ken. F. W .S. Pre-
requlalte: Slx credits of graduate work 1n chosen fleld. 
Current toplCI 1n economic theory and applled economics. 
Offerlnp each quarter w1U be selected from the following 
Bet: 
A. lnduetrlal Orpnlzatlon. 
s. Intemauonaricollolll\ce. 
C. Ecoaomlc DeveloplQent and Polley. 
D. Monetary Ecoaomlce. 
E. Publlc Flnance. 
F. Urban-re~ Economlca. 
•G. Aplcultulal Markettna.ud Price Analylls. 
•a. Aptcultural DeveJopmem. 
I. Labor EcoDomlca and Labor Relatlona. 
696A, 696B, 696C. Theory of Quantitative Economic 
Polley. (3-0) Cr. 3 each. Yr. Prerequisite: Permission of 
Instructor. Sengupta. Thorbecke, Van de Watering. 696A: 
Formulation and speclflcation of pollcy models applled to 
problems of economic stablllzation and economic develop-
ment, mainly at the national leveL Economic forecasting 
and rellabllity analysis for economic pollcy models. 696B: 
Economic policy models and the theory of optimal con-
trol. Speclflcation and computation of optimum policy in 
dynamic economic models. Certainty equivalence theorem 
and decision rules. Continuous and discrete versions of the 
maximum principle and their economic appllcations to 
growth, stablllzatlon, and other problems. 696C: Economlc 
poUcy models at the sectoral level. Sectoral planning ap-
plled to agriculture, transportation, education, and other 
sectors. Changes 1n technology and their effects on sec-
toral objectives. 
699. Research. 
• A. Agricultural Economlcs-. 
B. Economlcs. · 
• Admlnlstered by the College of Agriculture. Courses not 
marked by an asterisk are administered by the College 
of Sciences and Humanities. 
Education 
Ray J. Bryan, Professor in Charge, 
Professional Studies 
Harold E. Dilts, Professor in Charge, 
Secondary Education 
Professors: Bath, Boyles, Fred G. Brown, Bundy, 
Charles, Crawford, Gowan, Harding, Holmes, Howe, 
Hughes, Kohlmann, Kratochvil, Lagomarcino, 
Lawrence, Morgan, Schloerke, Schneider, Toman. 
Associate Professors: Beavers, Milton D. Brown, Canute, 
Engel, Gienger, Hoerner, Hohl, Hopper, Hutchinson, 
Kidd, Kizer, Kniker, Knudsen, Manatt, Merkley, 
Netusil, Pellegreno, Rosewell, Sandeen, Schwenk, 
L. Glenn Smith, Swift, V .F. Thomas, Volker, 
Zbaracki. 
Assistant Professors: Atwell, Byler, Chatfield, Deluca, 
Dissinger, Ebbers, Glass, Goodale, Hart, Huyck, 
Jones, Kahler, Keith, Keller, Lohr, McMillen, 
Messenger, Blanche R. ~.filler, Phyllis G. Miller, 
Millsapps, Phemister, Phye, Ronald L. Redick, 
Rudolph, Rupnow, Francis Smith, Stark, R.A. 
Thomas, \Vood, Youngberg, Zimmerman. 
Instructors: Anderson, Boston, Buckels, Carter, Hadley, 
Irwin, Olsen, ~1uench, Sharon Redick, Simonson. 
Undergraduate Study 
Students seeking reoommendations for a certificate 
to teach in the seoondary schools must be admitted 
to the teacher education program and pursue a 
program which includes the following professional 
sequence courses: Educ 204, 305A, 3058, 426; Psych 
230, 333; special methods, and student teaching 
in the area of specialization. 
All students who are recommended by Iowa State 
University for teacher certification must be recom-
mended by the College of Education. However, each 
student will be enrolled in the department in which 
he or she plans to major, and must meet the grad-
uation requirements of that department and the 
college in which it is located. For specific require-
ments for each area of specialization, see College 
of Educatzon, Curricula and curricula for the college 
in which the chosen degree major is sought. 
Graduate Study . 
' 
Professional studies offert work for the degrees 
Master of Science, Master of Education, and Doctor 
of Philosophy with major in education and minor 
work to students taking major work in other depart-
ments. Within the education major a student may 
specialize in adult education, educational adminis-
tration, higher education, evaluation, extension ed-
ucation, guidance and counseling, and philosophy 
of education. Within the industrial education major, 
a student may specialize in vocational-technical ed-
ucation. 
Prerequisite to major graduate work in education 
is preparation substantially equivalent to the completion 
of one of the undergraduate curricula in education 
offered at Iowa State University and adequate proof 
that the student ranks above average in scholastic 
ability and promise of professional competency. 
There is no language requirement for the degrees 
Master of Science or Master of Education. A doc· 
toral candidate must have met one of the following 
requirements: (1) demonstrated a satisfactory reading 
knowledge of two languages selected from French, 
German, Russian or Spanish, or (2} demonstrated 
a significantly higher level of competence in one of 
the named languages. A student who has completed 
two years of undergraduate study in one of the 
named languages with a B average will be considered 
to have met the requirement of ( 1) above for one 
language. At the discretion of the student's advisory 
committee, a student may substitute nine quarter 
credits of graduate work in addition to the minimum 
Ph.D. requirements in approvedareasforonelanguage 
or 18 credits for two languages in meeting the 
requirement under (1) above. These credits must 
be from departments other than professional studies. 
Students whose native language is not English may 
substitute competence in English. 
Other graduate programs related to education 
(including General Graduate Studies) may be planned 
fOr students on the basis of previous education and 
experience as well as future plans and needs. Stu· 
dents should refer to Agricultural Education, Home 
Economics Education, Industrial Education, and Gen-
eral Graduate Studies or to graduate-level oourse 
offerings within other departments. 
Open to graduate students for minor credit only: 
Educ 426, 468. 
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Courses Primarily for Undergraduate Students 
204. Foundations of American Education. (3-0) Cr. 8 
F. W.S.SS. Place of education ln democracy; American pub-
llc school system; modem objectives of education; legal, 
personal, and professional quallflcatlons for teaching. 
805. Methods of Teaching. 
A. ( 3-0) Cr. 3. F. W. S. SS. 
B. (0-2) Cr. 1. F.W.S.SS. 
Prerequisite: 204, classification ln Psych 388, ellglbUlty for 
and formal application submitted to the teacher education 
program, junior classlflcation. A Current educational meth-
ods and their subsequent utlllzation ln the classroom. 
Special emJb~~sis on plannlnt obJective formation, and 
teaching te ques. B. Instruc onal media. 
333. Educational Paychology. (Psych 388) See Psychol-
ogy. 
866. Muslc In Elementary Education. (Muslc 366) See 
Music. 
366. Music ln General Education. (Muslc 366) See 
Music. 
416. Art Methods for Secondary Schoola. (A A 416) 
See Applied Art. 
417. Observation and Supervised Tea~-8econdary 
Schools. (Ag Ed 417) See ARrlcultural Education. (A A 
417) See Applied Art. (D St 417) See Dlatrlbuted Studies. 
(H Ed 417) See Home Economics Education. (I Ed 417) 
See Industrial Education. (P E W 417) See Physical Educ-
ation for Women. 
418. Observation and Supervlsed TeachlnJr-Elemen~ 
Schools. (A A 418) See Applled Art. (P 1: W 418) See 
Physical Education for Women. 
426. Principles of Secondary Education. (3-0) Cr. a 
F. W. S. SS. Prerequisite: 305 or equivalent. Problema of 
teacher relatlon8hlps, pupil manqement and auldance, 
the curriculum extra-cilri'lcular actlvltles, trenaa ln ed· 
ucation, secondary school population community school, 
evaluation of pupll progress, codes ol profession&l ethics. 
46& Extenalon Education. (S-0) Cr. S. F. Prerequlslte: 
Permlsslon of Instructor. History and phlloaophy of Univer-
sity extenslon education; obJectives, organization, and pro-
grams of university extension. Principles and procedures 
Of Instruction and evaluation ln extenslon educatlon. 
476. Methoda of Teaching Foreign Languages. (F L 476) 
See Foreign Languages. 
486. Methode of Teaching Sclence. (D St 486) See 
Distributed Studies. 
490. Spedal Problems. Cr. 1 to 5. Prerequlslte: Junior 
classification, quallty-polnt averqe of 2.6 or more for 
precec:llng two quarters. 
A Music Education. (Music 490A) See Music. 
B. Vocational and Educational Guidance. 
C. Curriculum Construction. 
D. Principles of Education. 
E. Methods of Teachlng. 
R Honors Program. 
I. Foundations of Educational Statistics. 
S. Foundations of Education. 
494. The Teaching of EngU1h. (Engl 494) See Engllab. 
495. The Teaching of Speech. (Sp 495) See Speech. 
496. Methode of Teaching 8oda1 StudJes. (D St 496) 
See Distributed Studies. 
497Y. Teaching of Sec:onclary School Matbemattca. (Math 
497) See Mathematics. 
497Z. Methods of TeachJng Pb.YelcaJ Education. (P E M 
497) See Physical Education for M"en. 
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Courses Primarily for Graduate Students, 
majOI' or minor, open to qualified under-
graduates 
601. Sources, SelecUon, and Preparation of Educational 
Media. (2-2) Cr. 3. F.SSI. Prerequisite: 305B. Volker. Or-
ganization of educational media centers. Sources and selec-
tion of software and hardware. Analysis of current research 
ln effectiveness of teaching and learning through medla. 
Preparation of a variety of teaching material& 
502. ProducUon of Visual Media. (2-2) Cr. 3. W. Pre-
requisite: 501. Volker. Designing, scripting, and produclng 
81m loops, photo essays, and video tapes. Implementation 
of research in development of effective projected materials. 
603. Deslgnlng Instructional Systems. (2-2) Cr. 3. S. 
Prerequisite: 502. Volker. Designing, scripting, and pro-
ducing instructional systems for individual and group ln-
structlon. Research methods of evaluating multi-media 
instruction. 
615. Evaluation of Educational Outcomes. (3-0) Cr. 3. 
W.SS. Prerequisite: Flfteen credits in education. Howe. 
Methods of evaluating educational outcomes, types of tests 
and their construction, use and interpretation of educa-
tional materials in teaching. 
517. Supervlllon of Student Teachers and Other Pre-
profesllonal Laboratory Experiences. (3-0) Cr. 3. SS. Pre-
requisite: Permlsslon of instructor. Schloerke. Designed 
for elementary and secondary school teachers. Emphasis 
is placed on the cooperating teacher's role relative to 
student teachers and teaching interns. Consideration is 
given to such topics as the orientation and guidance of 
fUture teachers, practical value of observation, coopera-
ting teacher-student teacher planning, and continuous eval-
uation throughout the program. 
520. Teaching Strategies and Elementary School Or· 
ganlzatlon. (5-0) Cr. 6. F.S.SSI. Prerequisite: El Ed 344, 
Psych 333. Hohl. The role of the school organization in 
the development and the utUlzation of teaching strategies 
and the effect of various strategies on learning. 
522. Principles of Corrective Reading. (3-0) Cr. 3. W. 
S.SSI. Prerequlsite: 520. Merkley. ldentlftcation, symptoms, 
causes, assessment, and correction of reading problems 
within the elementary classroom lnstructional program. 
530. Prlndples and Practices of Guidance. (3-0) Cr. 3. 
W.SS. Prerequisite: Fl.fteen credits ln education and psy-
chology, Including Educ 426 and Psych 333. Bryan, 
Hopper, Pellegreno. Principles and practices in the guid-
ance services; individual inventory, informational services, 
counseling, placement, follow-up, assisting school staff, 
and coordination of school, home, and community efforts. 
531. Analysls of the Indlvtdual. (2 or 3-0) Cr. 2 or 3. 
F.W.SS. Prerequisite: 630, Psych 440. Canute, Hopper. 
Collection, organization, and interpretation of data per-
tinent to the study of pupils in relation to problems of 
educational and vocational planning and personal adjust-
ment. Includes techniques for Identifying the utlllr1ng sources 
of information, and for collecting, analyzing, recordlng, 
and malntalnlng data about individual pupUs. 
532. Guidance Servlcea In the Elementary SchooL (3-0) 
Cr. 3. F.S.SS. Prerequisite: 530. Pellegreno. Overview of 
current practices in guidance at the elementary school 
level; guidance services, roles of personnel involved, and 
the articulation of the elementary and secondary school 
guidance programs. 
533A 5338, 533(l CoWlaellnJr Student& (3-0) Cr. 3 
each. 533A: F.S.SS.; 533B: W.SS.; 533C: W.SS. Prereq-
ulalte: 533A: 630; 533B: 533A; 533C: 532, 533A Hopper, 
McMlllen, Mlller, Pellegreno. 633A: Introduction to School 
Counseling. Conllderatton of maJor approaches to coun-
s~ second~ and elementaey school students. 533B: 
Techillques of COunseling Secondary School Students. Inter-
viewing with students, role playing, and observation of 
counseling. 533C: Techniques of Counseling Elementary 
School Student& Use of play medla In counseling empha-
sized Interviewing and observations for counseling. 
534. Admlnlstratlon of the Guidance Services. (2 or 
3-0) Cr. 2 or 3. S.SS. Prerequisite: 530. Bryan, Hopper, 
McMillen, Pellegreno. Admlnlstratlve principles and prac-
tices in organiZing and implementing the guidance ser-
vices. 
535. Group Procedures In Guidance. (3-0) Cr. 3. F.S.SS. 
Prerequisite: Permission of instructor. Hopper, Miller, 
Pellegreno. Methods for organizing, malntalnlng, conduct-
ing, and evaluating group counsellilg session& 
6'36. Adult Education. (1 or 2-3) Cr. 2 or 3. F. Pre-
requisite: Flfteen credits ln education. Holmes. Philosophy 
and need for continuing education in a democratic society. 
Survey of current trends with emphasis upon adult ed-
ucation contributions of many agencies in the community. 
Focus upon the adult as a participant ln continuing ed-
ucation. 
537. Methods of Teaching Adults. (1 or 2-3) Cr. 2 or 
3. SSII. Prerequisite: Flfteen credits in education. Holmes. 
Principles and practices in directing adult learning-experi-
ence activities. Techniques for leading adult groups ln 
both formal and informal situations. Study and evaluation 
of various methods including creative techniques in group 
planning and decision making. 
54 L Introduction to Education Administration. ( 2 to 
4-0) Cr. 2 to 4. F.SSL Prerequisite: 426, Psych 333. Engel 
Phllosophy and purposes of education ln a democratic 
society. Basic principles of school administration. Analysis 
of the nature and function of units of education at local, 
intermediate, and state levels; principles and procedures 
for their reorganization. 
642. The Community Program of Secondary Education. 
(2 or 3-0) Cr. 2 or 3. SSI. Prerequisite: 426. Dilts. The 
academic and vocational programs of community high 
schools; extra-class activities; education programs for post-
high school youth and adults; local community resources 
as curriculum content; curriculum revision. 
643. The Administration of School Personnel I. (2 or 
~0) Cr. 2 or 3. W.SSI. Prerequisite: Flfteen credits in 
education. Engel. Selection and organization of the teach-
ing staff; personnel policies; stimulation of professional 
growth; management of nonprofessional employees. Nature 
of leadership. 
644. Faclllties In Higher Education. (2 or 3-0) Cr. 2 
or 3. S.SSI. Prerequisite: 549. Hart. Educational speci-
fications for community college including socioeconomics, 
transportation and traffic systems, and population centers 
In geographic areas. The planning team. Curriculum, en-
rollment projections, and programming of required space 
needs. 
645. The Community Program of Elementary Education. 
(2 to 4-0) Cr. 2 to 4. SSI. Prerequisite: Ftlteen credits 
ln education. Hohl. Problems of organization and admin-
istration of the elementary school program 1n relation 
to current theories and pracUces. Review of state courses 
of study; areas-of-living education; the fine arts; elementary 
school extra-class activities; community resources. 
546. School Buslness Management. (3-0) Cr. 3. W.SSI. 
Prerequisite: 541. Engel, Hart, Manatt. Flscal administra-
tion of local school systems; budgeting; financial account-
ing; auditing school accounts and other aspects of school 
business management, includlng Insurance, transportation, 
buildings and grounds, and planning and construction. 
647~1 6478. Supervision of Instruction. (3-0) Cr. 3 
each. 04 7 A: S.SS.; 54 7B: F.SS. Preregulsite: Fifteen cred-
its in education. 547A: HohL 547B: Engel, Manatt. 547A: 
Improvement of teaching and learning In elementary 
schools. Evaluation of teaching effectiveness. Techniques 
of team teaching, individualized Instruction, and contin-
uous learning progress. 54 7B: Purposes of educational 
supervision; review of modem secondary school methods 
of teaching; common techniques of supervision; evalua-
tion ol teaching and learning. 
648. Educational Polley Making and Interpretation. ( 3-0) 
Cr. 3. W.SSI. Prerequisite: 541. Engel. HistOrical and legal 
bases of educational government in the United States; 
current issues in educational policy making at the local, 
state, and national levels; problems of implementing pol-
icy and interpreting educational programs to the commu-
nity. 
649. Planning Public School FacUlties. (3-0) Cr. 3. SS. 
Prerequisite: 641. Hart. Assessment of need for new build-
ings; selection and acquisition of site; selection of archi-
tect; educational speclflcations; construction of new build-
ings. 
661. Occupational Information. (3-0) Cr. 3. F.W.SS. 
Prerequisite: Flfteen credits ln education and psychology. 
Bryan, Hopper, Jones. Methods and techniques of occu-
pational analysis, description and presentation of anal-
ysis, description and presentation of occupational infor-
mation to high school puplls. Growth and development 
of important occupations, statistics, and trends. For teach-
ers and counselors. Fleld trips to industrial plants. 
662A, 6628, 65S. Educational Statistics. ( 3-1) Cr. 3 
each. F. W. S. SS. Prerequisite: 552A: Flfteen credits in ed-
ucation, flve credits in mathematics; 552B: Flfteen cred-
its in education; 553: 552A. Howe, Netusll. Statistical 
concepts and procedures for analyzing educational data. 
Designed for teachers, school adinlnlstrators, or educa-
tional research workers. Concepts of descriptive and in-
ferential statistics are stressed 
566. Organization and Administration of Junior mgh-
Mlddle ScnooL (2 or 3-0) Cr. 2 or 3. W. SS. Prerequisite: 
426. Manatt. Current practices and trends in the organi-
zation of the junior high school, including underlying psy-
chological and educational theory. Responslbllltfes of the 
Junior high school principal for sCheduling, selection, and 
leadership of teaching personnel; records and reports; 
extracurricular activities; discipline; business administra-
tion. 
666. Administration of Area Vocational-Technical Schools 
and Community Colleges. (3-0) Cr. 3. W.SSI. Prerequisite: 
541, 643, 648 or equivalent. Brown. Scope, administration, 
organization, and evaluation of programs for area voca-
tional-technical schools and community colleges. 
660. mgher Education ln United States. (3-0) Cr. 3. 
F.SSI. Brown. A survey course including historical devel-
opment, institutional governance, multlpllcatlon and di-
versity of colleges, administrative structure, organization, 
trends, and issues. A prerequisite for other courses in 
higher education. 
661. Methods of College Teachlng. (2 or 3-0) Cr. 2 
or 3. F.S.SSI. Prerequisite: Flfteen graduate credits. Kizer. 
Basic educational theory and methods; abllltles essential 
to effective teaching. 
662. Curriculum and Instruction 1n mgher Education. 
(3-0) Cr. 3. W.SSII. Prerequisite: Flfteen graduate credits. 
Brown. Issues, trends, and principles in curriculum de-
velopment; experimental programs; interrelationship of gen-
eral and specialized education; liberal education; profes-
sional education. 
663. College Personnel Policies and Practices. (3-0) 
Cr. 3. S.SSII. Prerequisite: 560. Brown. A profile of the 
college teacher, his special problems, interests, and goals; 
an examination of personnel problems in colleges and 
universities, including community colleges. In-service de-
velopment, salaries, fringe benefits, promotion, tenure, 
retirement, and recruitment w1ll also be discussed. 
664. Student Personnel Services In Higher Education. 
(3-0) Cr. 3. W.SS. An introduction to the field of student 
personnel work, with a consideration of student activities, 
counseling services, financial ald, admissions, student con-
duct, and residential programs. Includes study in com-
munity college programs. 
565. Organization 8Dd Admlnlatratlon of Student Per-
sonnel Services In Higher Education. (3-0) Cr. 3. S.SS. 
Organlmtlonal structures considered; role and functions 
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ot members of student personnel staff; policles and deci-
sion making for student personnel services emphaslzed. 
670. Program PlannlDg In Adult Education. (3-0) Cr. 3. 
F. Prerequisite: 536. Beavers. Principles and procedures 
in identifying and appraising program opportunities In 
adult education. Emphasis wW be upon involvement of 
participants and integration of information in selecting 
program objectives. 
576. Fundamentals of School Law. (3-0) Cr. 3. S.SS. 
Prerequisite: 641, 643. Engel, Manatt. Fundamentals and 
principles of law as related to the state and education, 
reorganization, llablllty, board procedures, pupll regula-
tion, conditions of employment. 
676A, 5768. DuUes of School Prlnclp~. (2 or 3-0) 
Cr. 2 or 3 each. 576A: F.SS.; 5768: W.SS. Prerequisite: 
641. 576A: Hohl; 576B: Engel, Manatt. 576A: Elemen-
tary school organization for teaching and learn~. Time 
allotments, staff utilization, team teaching, and student 
control. Executive and planning functions of the elemen-
tary school ~rinclpal. Hlstorlcal perspectives of th1a man-
agement profession. 5768: Secondary school organization, 
schedule making, management of pupll organlzaflons, eval-
uation of pupU growth. Evaluation of the total program, 
staff utllizatlon, and leadership 
684A, 5848. History of Education. (2 or 3-0) Cr. 3. 
584A: W.; 5848: SSII. Prerequisite: Fifteen credits of gl'lld-
uate work. Kizer, Knlker, Smith. 584A: History of Eu-
ropean Education. Educational practices and institutions 
in ancient Greece and Rome; medieval educational pat-
terns; rise of universities; impact of the Renalaeance, 
Reformation, and Counter-Reformation; development of 
national systems of education with special attention to 
England, France, and the German area. 5848: lnatory 
of American Education. European heritage; colonial in· 
stitutions and practices; Influences from Enlightenment; 
J acksonlan democracy and the rise of tax support and 
state supervision; response to industrialization; educational 
reform movements; twentieth century developments and 
trends. 
585. Comparative Education. (3.()) Cr. 3. SSI. Prereq-
uisite: Flfteen credits of graduate work. Smith. Develop-
ment, principles, and uses of comparative education; com· 
paratlve analysis of selected educational systems, 
practices, objectives, and problems; specific countries 
treated wW vary from time to time. 
590. Special Topics. Cr. 1 to 5. Prerequisite: Flfteen 
credits in education. 
B. Adult Education. 
C. Secondary Education. 
D. Vocational Educational Guidance. 
E. Administration of Education. 
F. Supervision of Education. 
G. Techniques of Research In Education. 
I. Elementary Education. 
J. Science Education. 
K. Classroom Utlllzation of Audiovisual Aids, Including 
Radio and Television. 
L. Higher Education. 
M. Extension Education. 
N. Curriculum. 
P. Phllosophy, History, or Comparative Education. 
w. Admlnlstration and Supervlslon of Physical Education. 
691. Supervlaed FJeld Experience. (0.3 to 9) Cr. 1 to 
3. F. W.S. Prerequisite: Fifteen credits graduate work In 
special area. Supervised on-the-Job field experience In 
special areas. 
D. Secondary School Guidance. 
E. School Admlnlstratlon. 
F. Elementary School Guidance. 
G. Community College Student Personnel Services. 
J. Higher Education. 
592. Supervised Practice In CounaeJlng. ( 1-8 to 8) Cr. 3 
or 4. F. W.S.SS. Prerequlslte: 592A: 633A, 5338 or C, 
permlsslon of ln8tructor; 5928: S1x credlta of 592A and 
pennlsslon of instructor. 
188 COURSES AND PROGRAMS 
A. Counseling Practlcum. 
B. Supervision of Counseling Practlcum. Educ 592B is 
prlmarUy a doctoral level course and will be taken by 
students who plan to pursue counselor education careers. 
Because of the Importance attached to the counseling 
pracUcum In most counselor education lnstltutlons, sklUB 
ln supervision ol practlcum are necessary for a doctoral 
student seeking employment. 
693. Workshop. Cr. 1 to 5. SS. Prerequisite: li1fteen 
credits In education. 
B. Adult Education. Beavers, Holmes, Lawrence. 
C. Secondary Education. OUts, Manatt, Schloerke. 
D. Vocational Educational Guidance. Bryan, Hopper, Pelle-
greno. 
E. Admlnlatratlon of Education. Dllts, Engel, Hart, Holmes, 
Manatt. 
F. Supervlalon. Manatt. 
G. Research and Evaluation. Howe, NetusU. 
1. Elementllry Education. Beard, Merkley. 
L. Higher Education. Brown. 
N. Curriculum. OUts. 
596. Curriculum Construction. (3-0) Cr. 3. W.SSI. Pre-
requisite: Fifteen credits of graduate work In education. 
OUts. An analysis of curriculum theories and principles 
of curriculum construction. Survey of curriculum trends, 
promising practices, and sociocultural factors affecting 
the curriculum. 
Courses for Graduate Students, major or minor 
601. Pbl1080pby of Educatfon.(3-0) Cr. 3. F.SSil. Pre-
reqUisite: Fifteen credits of graduate work in education. 
Kizer. Pbllosophical traditions of the ancient and medieval 
world. Traditions of the modem world. Analysis and classi-
ftcatlon of contemporary American educational theories 
and philosophies. 
602. Current Educational Issues. (2 or 3-0) Cr. 2 or 3. 
W. Prerequisite: Flfteen credits ln graduate work in ed-
ucation. Kizer. Selected educational issues, movements, 
or problems ln contemporary American education. 
603. Philosophical Ideas In American Education. ( 3-0) 
Cr. 3. S. Prerequisite: 601. Kizer. An Intensive analysis 
and criticism of selected educational theories and issues. 
Synthesis and evaluation of thelr bearing on educational 
theory and practice. 
616. Seminar. (1 to 3-0) Cr. 1 to 3. F.W.S. 
B. Adult Education. 
C. Secondary Education. 
D. Guidance. 
E. Educational Ad.rnlnlstratlon. 
F. Supervision. 
G. Research and Evaluation. 
1. Elementary Education. 
L. Higher Education. 
P. Philosophy, History, and Comparative Education. 
624. Research Methode lD Education. (3-0) Cr. 3. S.SSI. 
Prerequisite: Fifteen credlts in educatfon. Howe. Adapta-
tion of research techniques to problema in education. Pri-
marily for students preparing to write theses. 
Mt. Administrative Problem& (3-0) Cr. 3. F. Alt. SSL, 
offered 1974. Prerequlslte: 541, 543. EngeL A case-study 
approach to problems in educational admlrilstratlon. Focuses 
on the development of competence a for deallng with actual 
situation& 
643. The Admhdstratlon of School Personnel n. ( 3-0) 
Cr. 3. S. Prerequisite: 643. Engel. An in-depth exploration 
of problems in the administration of school personnel in 
rel8.tlon to current theories ~d practices. Topics wW in-
clude collective negotlatlon, cWrerentlated atamng, and 
personnel aelectlon and maintenance. 
6K. EducaUonal Jlna.ace. (2-4) Cr. 2 to 4. 8. Prereq-
ulelte: 541. Hart. AppDcatlon or the principle or public 
finance to education; school revenues and expenditures 
as part of the ftscal problem of government at the local, 
state, and federal levels. 
663. Research ln the Analysis of Teaching. (3-0) Cr. 
3. S. Prerequisite: Nine credits of graduate work in ed-
ucation. OUts, Schloerke. Critlcal examination of various 
systems for studying and evaluating teaching; descrip-
tive studies and conceptual systems of teaching; their 
nature and possible uses; major research attempts in 
assessing teaching effectiveness along with ensuing prob-
lems connected with such efforts. 
664. College Organization and Administration. (3-0) 
Cr. 3. F. Prerequisite: 560. Brown, Gowan. Lectures and 
discussions relating to administrative organization and 
behavior: communications, leadership, distribution of power, 
institutional report writing, job analyses, legal bases, and 
institutional governance. 
665. Financing Higher Education. (3-0) Cr. 3. W. Pre-
requisite: 560. Brown. Lectures, discussions, and lndlvldual 
Investigation relating to financial administration in colleges 
and universities. Budgeting, space utllizatlon, administra-
tion of sponsored research, fund raising, investments, ex-
amination of theories on expenditures. Deslgnedforpersons 
aspiring to college administration. 
678. Administrative Theory lD Education. (3-0) Cr. 3. S. 
Prerequisite: Master's degree, permission of instructor. 
Manatt. The historical background of current thinking 
In administration and organization; theoretical approaches 
to administration; analysis of functions and processes of 
administration as they apply to education. For experienced 
administrators. 
679. Advanced Acfmlnfstratfve Theory ln Education. 
(3-0) Cr. 3. S. Prerequisite: 678. Manatt. Critical evalua-
tion of the major research In systems analysis, operations 
research and prediction models as they apply to the man-
agement of schools and colleges. Simulation by in-basket 
technlques and computer. Model bulldlngfrom isomorphisms 
selected from management strategies in business and 
Industry. 
680. The Teaching-Learning Process in Adult Educa-
tion. (3-0) Cr. 3. S. Prerequisite: 570. Lawrence. Inquiry 
into psychological and sociological factors in adult be-
havior as they affect learning; special emphasis on dif-
ferences between adults and youth as learners and their 
implications for adult teaching. The inductive approach 
to adult learning will be emphasized. 
699. Research. Cr. arr. Prerequisite: Fifteen credits In 
education. 
Electrical Engineering 
Warren B. Boast, Head of Department 
Professors: Paul M. Anderson, R. Grover Brown, 
Camp, Coover, Fouad, Hale, Hsieh, jones, Koerber, 
~asser, i'lilsson, Pohm, Post, Potter, Read, Robb, 
Stewart, Town, Townsend, Triska. 
Associate Professors: Baker, Bond, Bowen, Brearley, 
Brockman, joseph M. Brown, Carlson, Fanslow, 
Mericle, Michel, Musil, Samuels, Scott, Soouten, 
Smay, Stephenson, Willett, Zingg. 
Assistant Professors: Basart, Coady, Comstock, Cowan, 
Duven, Herget, Horton, Kruempel, Lacey, Lucas, 
McMechan, Muir, Pavlat, Swift. 
Instructors: Russell D. Anderson, Crow. 
Undergraduate Study 
For undergraduate curriculum in electrical engi-
neering leading to the degree Bachelor of Science, 
see College of Engineering, Curricula. 
Electrical engineers engage in research, develop-
ment, design, application, management, and sales 
in electrical and associated industries. They apply 
the theories, circuits, and materials of electrical 
engineering toward improvements in all of the range 
of electrical devices, methods, and systems that render 
a service to mankind. 
The curriculum in electrical engineering has been 
designed to enable the individual to develop his 
imagination and knowledge so that he can enter 
any of these fields according tp his incentive, 
initiative, and talents. 
Graduate Study 
The department offers work for the degrees Master 
of Science, Master of Engineering, and Doctor of 
Philosophy with mcijor in electrical engineering and 
minor work to students taking mcijor work in other 
departments. 
Minor work for electrical engineering majors is 
usually selected from mathematics, physics, chemistry, 
nuclear engineering, aerospace engineering, or the 
life sciences. 
There is no foreign language requirement for the 
degrees Master of Science or Master of Engineering. 
The foreign language requirement for the degree 
Doctor of Philosophy consists of the completion, 
with grades of C or better, of one of the following 
foreign language sequences (or equivalent}: 101, 102, 
103 (French}; 121, 122, 123 (Russian}; 131, 132, 
133 (German); 151, 152, 153 (Spanish}. 
The department also offers mcijor work for the 
degree Master of Engineering. The thesis require-
ment may be waived. This degree is offered both 
on-campus and at approved off-campus locations. 
Electrical engineering i.s quite diverse, especially 
at the graduate level. Thus students can find con-
siderable course offerings and research opportunities 
in biomedical engineering, circuit theory, computer 
technology, control and information systems, electric 
energy sources and conversion, electromagnetic wave 
propagation, electronic devices, electronic materials, 
and power systems engineering. 
The normal prerequisite to m~or graduate work 
in electrical engineering is the completion of under-
graduate work substantially equivalent to that 
required of engineering students at this university. 
Because of the diversification in the electrical engi-
neering graduate program, however, it is possible 
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for a student to qualify for graduate study in some 
of the areas enumerated above, even though his 
or her undergraduate or prior graduate training 
has been in a discipline other than electrical engi· 
neering. Supporting work, if required, will depend 
on the student's background and area of research 
interest. A prospective student from a discipline 
other than a curriculum in electrical engineering 
is urged to submit, with the application for admis-
sion, a statement of the proposed area of graduate 
study. 
Courses normally will be offered as stated in 
the course description. \Vhere no specific time of 
offering is stated, the course may be offered during 
any quarter provided there is sufficient demand. 
Instruction in biomedical engineering is provided 
jointly by the colleges of Engineering and Veterinary 
Medicine. Laboratory facilities are available in the 
Biomedical Engineering Building. See Biomedical Engi-
neering for requirements. 
Open to graduate students for minor credit only: 
308, 309, 313, 314, 317, 318, 351, 352, 374, 375, 
376, 404, 410, 411, 412, 420, 421, 425, 426, 427, 
428, 431, 436, 441, 442, 445, 446, 451, 460, 466, 
467, 475. 
Courses Primarily for Undergraduate Students 
100. Tedmlcal ~. ( 1-0) Cr. R; S. Current electrical 
engineering thought and practices presented by staff mem-
bers and vlsltlng lecturers. 
200. Seminar. Cr. I to 3 as arranged. 
H. Seminar ln electrical engineering for honors program 
students. 
205, 206. Baelc Electric Clrculte I, 11. 205: (3-0) Cr. 
3. F.W.; 206: (3-0) Cr. 3. W.S. Prerequlalte: 205: credlt 
or classlflcatlon ln Math 223 or 233 and Phys 223; 206: 
205, credlt or clasalflcatlon ln Math 213 and Com 8 201. 
Clrcult elements and models, Klrchhofl'a lawa. Rellatlve 
one- and two-port analysls. Equivalent networks. Power 
and energy. Sinusoidal ateady-etate, frequency reeponae 
concepts. RC and RL tranalente. 
231. Electrlcal JnatrumentaUon and Experimentation 
L ( 1-2) Cr. 2. W.S. Prerequlalte: Credlt or clauUlcatlon 
in 205. Systems for measurement of electrical quantltlea-
voltage, current, power, tlme, Impedance. 
232. Electrical JnatrumentaUon and EsperlmentaUon 
D. (1-2) Cr. 2. F.S. Prerequlalte: 231, credlt or claulft· 
cation ln 206 and Com 8 201. Experiment dealp and 
evaluation: applications to electrlcal measurement pro-
blems. 
300. Seminar. (1-0) Cr. R; S. Prerequlalte: Junior dual· 
flcatlon. 
308. 309. Electric Clreult Anal_yu and Dellp I, u. 
308: (4-0) Cr. 4. F.W:l· 309: (3-2) Cr. 4. W.S. Pre~qulalte: 
308: 206, credlt or c_aeslJlcatloD lD Math 322; 309: 308. 
Laplace transforms ln circuit theory. Fourier expanalon& 
Matrices ln clrcult theory. Drlvtng po1nt and transfer func-
Uons. Bode dlagrame. Propert!ea and dealp of RC and 
LC networks. Impedance matcblnJr. Scatterlng parameten. 
Introduction to Diodem ftlter ayntfieala. 
313. Introduction tD Bledl'omapeUc JleJda L (3-2) Cr. 
4. F.S. Prerequlelte: ~ 223, credit or daaldlcaUon In 
Math 321. Vector analyel-. prlndplea of electroataUc ftelda. 
energy and potential, capacltance, Laplace'• equaUon and 
appllcatlon to atatlc and auutatatlc problem1, numetlcal 
sc)futlona of Laplace's equa6on. 
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814. Introduction to Elec:tzomagnetlc Ftelda D. (3-2) 
Cr. 4. F.W. Prerequlslte: 313, credlt or classUlcatlon lD 
Math 322. Prlnclples of m~etostatic fields, magnetic clr-
cults, lnductance, Faraday s Law, displacement current, 
Maxwell's equations, lntrOduction to wave concepts and 
energy flow ln transmlsslon llnee and electromagnetic 
waves. 
SUi. Televtelon F&mdamentals. (3-0) Cr. 3. W. Prereq-
uisite: Sp 33 L Fundamentals of electroniC& Radio and 
television broadcasting systems, standards and equipment, 
including the NTSC system. Cannot be used to meet grad-
uation requirements for students ln the College of Engi-
neering. 
817. Elementary POwer Circuits and Magnetic Devices. 
(3-0) Cr. 3. W.S. Prerequlslte: 206, 313. Tliree-phase clr-
cult analysls. Polyphase metering. Magnetic clrcult anal-
yale. Inductance Calculatlons. Forces and torques ln mag-
netic devices. Multiply excited magnetic devices. Intro-
duction to machine concepts. Iron-core transformers. 
818. Power Clrcult and Magnetic Device Laboratory. 
(0-2) Cr. 1. W.S. Prerequlslte: Credlt or classlflc::atlon ln 
317. Experiments ln balanced three-phase clrcults, mag-
netic devices, and iron-core transformers. 
341, 342. DC and AC Circuits and Machines. {3-2) 
Cr. 4 each. 341: F.; 342: W. Prerequlslte: 341: Phys 223, 
Math 223 or 233; 342: 341. 341: Introduction to direct 
and alternating current clrcult analysis. Basic clrcult laws 
and network theorem& Three-phase clrcult& Baslc clrcult 
measurement& 342: Transformer& Introduction to DC 
machines, three-phase lnductlon machines, synchronous 
machines, and single-phase machines. Thls sequence is 
deslgned primarily for students lD engineering operations 
and construction engineering. The department recommends 
that credits ln botli the 341, 342 and the 441, 442, 451 
sequences not be appUed toward graduation. 
351. Electric Machinery. (3-0) Cr. 3. F.S. Prerequisite: 
317, credit or classlftcatlon lD 309. Analysls of rotating 
electric machinery with emphasla on applications. 
352. Electric Machinery Laboratory. (0-3) Cr. 1. F.S. 
Prerequisite: Credit or classlflcation lD 318 and 351. Ex-
perimentation with electric rotating machinery. 
374, 376, 376. Electronics Engineering. (3-3) Cr. 4 
each. 374: F.S.; 376: F.W.; 376: W.S. Prerequlslte: 374: 
206, credit or classlflcatlon ln 232; 375: 374, credit or 
classlftcatlon ln 308; 376: 375, credlt or classification ln 
309. Introduction to translator physical electronics. Linear, 
plecewlse-llnear and large-slgnal modeling of selected elec-
tronic devices. Analysls of electronic clrcult toplca such 
as biasing, ampllftcatlon, frequency characteristics, dis-
tortion, power dlssipatlon, feedback effects, 08clllation, 
swltchln8. The department recommends that credlt ln both 
the 374, 375, 376 and the 445, 456 sequences not be 
applied toward graduation. 
404. Introduction to Linear Control SyatemL (3-0) Cr. 
3. F. Prerequisite: Math 321. Introduction to the repre-
sentation and analysis of linear control systems by means 
of transfer functions and state equations. 
410. Introduction to Swltchlng 'nleory. (Com S 410) 
(3.0) Cr. 3. F. Axiomatic development of Boolean algebra. 
Combinational clrcults ualng AND, OR, NOT and other 
logic elements, truth tables, maps, minimization t«bntque& 
Introduction to uynchronous sequential drcults, stable and 
unatable states, state diagrams, flow tables, slmplUlcatlon 
method& 
411, 412. Prtnclplea ~Computer Dealma. (Com S 411 
"12) 411: (3-2) Cr. 4; 412: (3-0) Cr. 3. W:S. Prerequlslte; 
411: Com S 20~t 410; 412: 411. 411: Dlgltal computer 
org~tion. Arluunetlc addition, subtractiOn, multJPUca-
tion, dlvtslon, negative representatlOD. Control: lnetrudlon 
format, types, acqullltloni• execution. 412: Memor,y: organ-
l&atlons, types, hierarchies. Input/output: metboda, data 
orpnlzation. Arlthmetlc: apeedup tecbnlques, floatlnapoJnt 
operations. Control: advanced feature& 
420. Electromagnetic Waves. (3-3) Cr. 4. F. Prerequlslte: 
314. Plane wav.es, energy flow, normal and obllque lncl-
dence, phase and group velocities, propagation between 
parallel planes, dispersion and the~ diagram, polarization, 
lnterference and dlffraction, partial coherence, propagation 
ln anisotropic media. 
421. Tranamlulon Lines and Guided Waves. (3-3) Cr. 
4. W. Prerequisite: 420. Properties and applications of 
transmlsslon lines ln power and communication systems, 
translents, impedance matching, matrix representation, 
transmlsslon-llne resonators, ftlters and couplers, appUca-
tlons to wave guides. 
426. Linear Integrated Clrculta. (3-0) Cr. 3. W. Pre-
requlslte: 376. Analysis and application of llnearlntegrated 
clrcults, Including such topics as chlp fabrication, mono-
Uthlc dlfferentlal and operational ampllflers, active ftlters, 
swltchlng regulators, data sheet ~peclftcatlons. 
426. Pulse and Dlgltal Clrcults. (3-3) Cr. 4. F. Prereq-
uisite: 376. The diode and active devices ln swltchlng 
appllcations. Analysis and deslgn of pulse and dlgltal 
c1rcults such as linear sweeps, multivibrators, loglc elements. 
427. Inti-oduction to Communication Systems Analysis. 
(3-0) Cr. 3. W. Prerequlslte: Math 322. Spectral analysls 
uslng Fourier series and Fourier transforms. Network 1m-
pulse response and mte~Jia Transmlsslon band-wldth re-
quirements. Random sl and nolse. Amplitude mod-
ulation systems and frequency-dlvlslon multlplexlng. 
428. Electrical Properties of Materials. (4-0) Cr. 4. S. 
Prerequlslte: Phys 303. Electrical properties of metals, 
semiconductors, Insulators, and magnetic materials as 
utlllzed lD devlce appllcations such as lasers and inte-
grated clrcults. 
481. Electdcal Energy Sources. (3-0) Cr. 3. W. Pre-
requisite: 308 or 341, and fhrs 303. Speclallzed and 
unconventional sources of electrical energy such as· 
photovoltalcgenerators (solar cells), thermlonlcconverters" 
and magneto-hydrodynamic generator& Other energy con~ 
version Scheme& 
486. Digital Integrated Clrcults. (3-0) Cr. 3. S. Pre-
requlslte: 376, 410. Analysls and appllcation of dlgltal 
Integrated clrcults. Analysis and comparison of several 
loglc famWes and thelr applications to the design of 
counters, computers, and analog-to-digital converters. 
441, 442. Introduction to Clrcults and Instrument& 
(3-2) Cr. 4 each. 441: F.W.; 442: W.S. Prerequlslte: 441, 
Phys 222, credit or classlftcation ln Math 213; 442: 441. 
441: Transient and steady state behavior of clrcult& Use 
of the Lal))ace transform, the P!lasor transform, and the 
transfer fiinctlon ln clrcult anBlysi& Basic Instrument& 
442: Frequency response, bridge clrcults, magneti~ 
coupled clrcults, tranSformers, three-phase clrcults, periodlc 
drlvlng function& The department recommends that credit 
ln both the 341, 342 and the 441, 442, 451 sequences 
not be applied toward graduation. 
446, 446. Electronic Clrculta, I.natruments, and Systems. 
446: (3-3) Cr. 4. W.S.; 446: (3-2) Cr. 4. S. Prerequisite: 
445: 342 or 441; 446: 445. 445: Introduction to electronic 
c::lrcu1t anal.vals; dlode and triode clrcults; translator clr-
culta. 446: bigltal systems and instrumentation. The de-
partment recommends that credlt ln both the 374 375 
8'76 and the 445. 446 sequences not be applled ~
paduatloa. 
411. Introduction to Blectrlc llacblnery. (3-2) Cr. 4. 
F.S. Prerequlalte: 442. Power transformers. Baalcprlnclples 
of operatlon, dealgn, and control of DC maddues,lnducUou 
machines, synchronous macblnes, and slngle-pbaae 
machlnes. 
Pr 460:.~Senlor cltoaa:iersY s,rnema. (~) Cf. "- lr. W8QW&8&MI: .~on. Electric 8DUIY require-
menta, structure of energy ayatema, 8Jl81'8Y reaoarcu, 
structure of bulk converaton schemes. -therm81 ~
hydro pneratlon, future pneratloo, economfca ~ pD-
eratlon, structure of traumutaalon IYstema. operaaon. 
environmental effects. 
468, 467. Power-System AnaJyala. 466: (4-0) Cr. 4. W.; 
467: (3-3) Cr. 4. S. Prerequlalte: 466: 851; 467: 466. AC 
and DC transmlsslon, transmission lines, generallzed and 
graphical calculations, network analysis, load flow, system 
faults and fault calculations, transients and system stablllty, 
economic operation. 
475. Introduction to Analog Simulation BDd Computation. 
(Com 8 476) (1-3) Cr. 2. F.W.S. Prerequlslte: Math 213. 
Baslc concepts of analog simulation and computation with 
applications to feedback systems. 
490. Spedal Problema. Cr. 1 to 6 as arr. Prerequisite: 
Senior classlflcatton ln E E. Investigation of an approved 
topic commensurate with the student's prerequlsltes, in-
terest, and ablllty. 
H. Honors. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
505. 506. Analysls and Design of Linear Control Sys-
tems. (3-0) Cr. 3 each. Offered as arr. Prerequisite: 505: 
404, Com 8 201; 506: 605, credit or classlflcation 1n 475. 
Deflnltion and application of root-locus, Bode, Nyquist, 
and Nichols plots; stabWty of feedback systems; compensa-
tion to meet time and frequency domain performance 
criteria; applications of digital and analog computers 1n 
solving control systems problems; practical deslgn problems. 
607, 608, 609. Semiconductor Device Theo!Y and Tech-
nology. (3-0) Cr. 3 each. Yr. Pre~ulsite: 507: 376, Phys 
30..~- 508: 507; 509: 508. 607: ReView of semiconductor 
ph)slcs including transport properties. Extensive theory 
and baslc technology of p-n junction diode devices including 
tunnel and IMPATT diodes. 608: Theory of bi~ar tran-
slators and other multijunctlon devices. Introduction to 
surfa~ state phenomenon. 609: Theory of selected surface 
effect, optoelectronic, and bulk effect devices. The concept 
and basic technology of Integrated devices. 
.518, 519, 520. Electric aDd Magnetic Properties ofMa-
teriala. (S-0) Cr. 3 each. Yr. Prerequlslte: 518: Phys 303; 
519: 518, Phys 513 or Met 612; 620: 519. 618: Crystal 
structure and symmetry, anlostropy, the phenomenological 
treatment of the physlcal properties of materials. 519: 
Band theory of solids. Conduction phenomena 1n metals, 
semi-conductors, and insulators. Junction phenomena. 620: 
Microscopic properties based upon quantum mechanics 
and statistiCal mechanics. Crylitallograph~. Metals and 
transport phenomena. Magnetism and coupled-wave phe-
nomena. 
525. Introduction to Gaseous and Plasma Electronlc& 
(S-0) Cr. 3. Offered as arr. Prerequlslte: 314, Phys 303. 
lonJzation processes; d1ffus1on and recombination; electron 
attachment; behavior of charged particleslnflelds;moblllty; 
self-sustained processes; brea"kdown; glows; arcs and 
coronas; microwave breakdown; plasmaosc1llations;plasma 
lnteractlon with eletromagnetic waves; applications. 
52'1. CommunlcattonSyatema Analyala and Dealp.(S-3) 
Cr. 4. 8. Prerequlslte: 427. ~e modulation systems. 
Sampling theorem and practlc:al SBIJlpllng. Pulse modulation 
systems lncludlng puise-cocfe modulation. Tlme-dlvlalon 
multiplexing. Information measure and channel capacity. 
Dlgltal data systems. Design and comparison of systems. 
52& Data Tranmdaalon. (3-0) Cr. 3. S. Prerequlslte: 
Math 322. Prlncl_ples of modem data communlcatlons. 
Ootlmum spectral shapng of data ~ala to achleve 
mlnlmum error rate ln the presence of noise. Theoretical 
error rates for various modulation methods. Commonly-
encountered tramqnlsslon Jmpalrments and their effects. 
Characterlatlca of various systems are compared theoret-
lcaDy and praeUcally. 
581. Networb and Unear Graphs. (3-0) Cr. 3. F. Alt. 
Yr. aa arr. Prerequlalte: 309. Analyala of networks by 
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means of linear graph theory and matrix algebra. Net-
work parameter matrices and their properties •• 
532. Synthesls of Electric Networks. (3-0) Cr. 3. Alt. 
Yr. as arr. Prerequlslte: 309. Necessary and sufficient 
conditions and synthesis methods for realization of pas· 
slve driving point functions. 
533. Synthesls of Electric Networks. (3-0) Cr. 3. Alt. 
Yr. as arr. Pr8:.reQulslte: 632. Approximations useful ln 
network synthesls, synthesis of paulve two-port networks. 
534. Syntbesls of Electric Networks. (3-0) Cr. 3. Alt. 
Yr. as arr. Prerequlslte: 633. Properties of networks con· 
talnlng actlve elements and methods for syntheBls of such 
networks. 
639. Matrix Network AnaJ.Y-ala. (3-0) Cr. 3. F. Prereq-
uisite: 309 or 442. Matrix anBlysls of networks, port anil 
terminal descriptions, llnear vector space formulation and 
applications. 
540. Electric Power Machinery. (3-3) Cr. 4. 8. Prereq· 
ulsite: 351 or 451. Analysis ofmachlne translents. 8tablllty 
and control of multiphase and slngle phase machlnes. 
641. Advanced Symmetrical Components. (3-0) Cr. 3. 
Alt. Yr. as arr. Prerequlslte: 467. Calculation of sequence 
impedances, analysis of unbalanced systems and unbalanced 
conditions. 
542. Power System ProtecUon. (3-0) Cr. 3. Alt. Yr. 
as arr. Prerequl8lte: 641. Criteria for fault clearing, device 
coordination, ·relaying. 
543. Computer Solutions for Power Systems. (3-0) Cr. 
3. Alt. Yr. as arr. Prerequlslte: 641, 404, or 639. The 
stud)' of algorithms adaptable to digital computers for 
load now, fault, and stablllty problems. 
644. Dlatrlbutlon Engineering. (S-0) Cr. 3. Alt. Yr. aa 
arr. Prerequlslte: 467. Distribution components, deBlgn 
criteria, protective device coordination, secondary networlCs, 
voltage control 
546. Economic Operation of Power Systems. (3-0) Cr. 
3. Alt. Yr. as arr. Prerequlslte: ~9. Operation of 9stema 
on a mlnlmal cost basis, theory of incremental lOading, 
system losses, methods of computation. 
647. IBgh Voltage DC Tranamlulon. (S-0) Cr. 3. Alt. 
Yr. as arr. Prerequlslte: 314. !l'ransmlaslon by direct cur-
rent, Inverter deBlgn, system slmulatlon, parallel operation, 
stablllty conslderations. 
5~. Static Electric and Magnetlc Plelda. (3-0) Cr. 3. 
F. PrerequlBlte: 314. Electrostatic and magnetoatatic ftelde 
1n vacuum, boundary conditions, relations of mlcroscoplc 
and macroscopic fields, general solutions of potential prob-
lems, energy-force relations, fields ln conducting, dielectric, 
and magnetic materials. 1 ' 
651, 55~ Advanced Electromagnetic Field Theory I, 
IL (S-0) Cr. 3 each. 551: W.; 552: S. PrerequiBlte: 651: 
420; 552: 66L 551: Theorems and concepts ln electro-
magnetic theory; scattering, radJatlon.. plaile, cyllndrl~d 
and spherical wave functiOn& 562: Perturbational 
variational te~ues, perlodlc structures, propagation ln 
anisotropic media. 
554. Microwave BnJdneeriDJ! (3-0) Cr. 3. Alt. Yr. aa 
arr. Prerequisite: 421. Wavegulelee1 cavity resooatora1 pas-
sive microwave devices, cascadea transformers ana cou-
plers, microwave mten, microwave tubes, microwave semi· 
conductor devices. 
556. Antenna EnatneeriDg. (3-3) Cr. 4. Alt. Yr. aa arr. 
Prerequlslte: 420. Transmlsalon of electrical enerP- vla 
antennas ln space and ln the presence of the earth a sur-
face. Radiation from elmple and extended eourcea and 
arr~s, antenna theorems, analyala and deal~ ecatterlng 
concepti, receiving antennaconsfderaUons, mOdem antenna 
systems. 
ts5'1. l'uDdamatala of Radio Wave PropaptloD. (3-0) 
Cr. 3. Alt. Yr. aa arr. Prerequlslte: 420. Tranemlsslon 
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loa, ~ propagation, pr:r;ptlon over plane and 
spherical sUrfacea, propagation low frequencies, micro-
wave and mllltmeter wave propagation, laser beam propa-
gation. 
USA, 5588. RadJo Astronomy. (3-0) Cr. 3 each. 
Prerequlslte: 558A: Phys 223 or 303; 5588: Credit or 
classlflcation in 420 or Phys 365. 558A: Radio astronomy 
sources: continuum emission mechanlsm of radlo sources; 
spectral radio llnes; observed characterlstica of the sun, 
galaxy, quasars, and other radio sources. 5588: Radio 
astronomy measurements: fundamentals of radio astron-
omy, radio telescope antennas, interferometer theory, wave 
polarization, radiometers. 
560, 581, 582, 583. Systems Engineering Analysls. (3-0) 
Cr. 3 each. 560, 561: Yr. as arr.; 562, 563: Alt. Yr. as 
arr. Prerequlslte: 560: Credit or classlflcation in Math 
410 or Math 415; 561: 560; 562: 561; 563: 561. Appllca-
tlons or topics in abstract algebra, topology, theory of 
measure and integration, llnear algebra, and functional 
analysis to automatic control systems and communication 
systems. Utlllzation or selected topics ln ordinary differen-
tial equations, partial differential equations, calculus of 
variations, Integral equations and random processes in the 
areas of commumcation and control theory. 
585. Information Theory L (3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 427. Recommended corequislte: Stat 541. 
Appllcatlon of probabllity to communication systems. In-
formation content and redundancy of discrete sources. 
Noiseless coding and Shannon's nolseless codlng theorem. 
Information measures ror noisy channels. Shannon's funda-
mental theorem and error-correcting codes. Capacity of 
a continuous channel wlth additive noise. 
586. Information Theory R. (3.0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 565. Variations of noiseless codlng. Dlgltal 
sequences having optimal correlation functions, wlth appli-
cation to radar. Shift registers and pseudorandom sequences. 
Group codes ror error detection and correction. Theory 
and implementation or cyclic error-correcting codes. Logic 
for correction of burst errors with recurrent codes. 
567. Information Theory m. (3-0) Cr. 3. Alt. Yr. as arr. 
Prerequlslte: 565. Statlstlcal decision theory and appllcation 
to dlgltal communication systems. Optimal detection of 
s1gnalsln noise. Parameter estimation. 
676. Samplecl-Data Control System Analyals. (3-0) Cr. 
3, offered as arr. Prerequlslte: 605. OperatiOnal and state-
space methods applled to the analysls and synthesis of 
sampled-data control systems. 
677, 678. Linear Systems Theory. (3-0) Cr. 3 each, 
offered as arr. Prerequlslte: 577: 404; 578: 577. Opera-
tional and state-space methods applled to the analysis 
and synthesls of continous llnear systems. ControllabWty, 
observablllty, and stabUlty. 
582. Swltchlng Theory. (Com S 582) (3-0) Cr. 3. F. 
Prerequisite: 410. Review of combinational clrcults. Se-
quentUll clrculta, Mealy and Moore model, synchronous 
and asynchronous behavior, complete and incomplete ma-
chines, state mlnlmlzation and state assignment proce-
dures. 
684, 686. Digital System OrKanlmUon. (Com S 584, 
585) (3-0) Cr. 3 each. li84: F.; 585: W. Prerequislte: 584: 
411; 585: 584. Influence of processing requirements on 
digital system structure; data now paths in dlgltal. systems; 
data formate; channel organization; memory hierarchies; 
time sharing; interrupts and priorities; system optlmlzatlon; 
system representation in Iverson Language. 
688. Dlgltal Syatem Des~ (Com S 586) (3-0) Cr. 
3. S. P~ulslte: 412 or 585. Hardware systems sim-
ulation; advance4 topics in design of arithmetic, logic, 
and control units.l hardware system optimization· hardware-
software trade-ana. ' 
690. Spedal Topics. Cr. 2 to 6 each tlme elected. For-
mulation and solution of theoretical or practical problems 
in electrical engineering. 
691 592 693. Random Process Theory. (3-0) Cr. 3 
each. S91: Yr. as arr.; 592 and 593: Alt. Yr. as arr. Pre-
requisite: 591: 404, Stat 541 (recommended corequlslte)· 
592: 691t 577; 693: 592. Elements of probabWty. Mathe: 
matical uescrlption of a random process. Autocorrelation 
and spectral aensity functions. Response of llnear systems 
to random inputs. Wiener ruter theory. State-space formu~ 
lation of random process. Recursive mtering tecbiuques 
of Kalman. Engineering appllcations and other topics of 
current interest ln random process theory. 
Courses for Graduate Students, major or minor 
618,819. Advanced Topics in Electrical Materials. (3-0) 
Cr. 3 each tlme elected. Alt. Yr. as arr. Prerequlsite: 
520. 
A. Superconductivity. 
B. Stimulated emission ampllfication. 
C. Coupled wave phenomena. 
D. Static and dynamic domain phenomena. 
836, 637. Linear Active Network Theory. (3-0) Cr. 3 
each. Alt. Yr. as arr. Prerequisite: 636: 539; 637: 636. 
The foundations of the theory of llnear active networks 
in the time- and frequency-domains. Active two-port net~ 
works. The scattering parameters of networks, broadband 
matchlng, and llnear parametric networks. 
641, 642. High Voltage Engineering. (3-0) Cr. 3 each. 
641:Alt. Yr. as arr. Prerequisite~ 467, 525. Need for hlgh 
voltage, hlgh fields, ionization, AC and DC corona, voltage 
transients, llghtnlng and protection, insulator nashover I 
insulation coordination, clrcult interruption, radio inter-
ference. 
644 645, 646. Interconnected Power System Dynamics. 
(3-0) Cr. 3 each. Alt. Yr. as arr. Pre~uisite: 644: 467, 
505; 645: 644; 646: 645. Dynamic performance of inter~ 
connected power systems with emphasis on stabllity. 
Dynamic equation of a synchronous macblne and its re~ 
sponse to perturbations. Control equipment in a power 
system including voltage regulators, governors and load~ 
frequency controls. Representation of system components 
lncfudlng the machlne, the controls, ana the loadS during 
transients. Power system stabllity and the solution of the 
dynamic equations for large and small Impacts uslng mod~ 
ern methods of anaJysls. 
647. SpeclaUzed Electric Energy Sources. (3-0) Cr. 3 
eachtlme elected. Alt. Yr. as arr. Prerequisite: 431 or 314, 
375. Stud.v of specialized sources which convert various 
sources of energy into electric energy. Each time offered 
one of the following dlrect energy schemes will be dis-
cussed: 
A. Pbotovoltaic generators (solar cells). 
B. Thermionic converters. 
C. Magnetohydrodynamic generators. 
D. Oth:er schemes. 
651. Advanced Topics In Applied Electromagnetic 
Theory. (3.0) Cr. 3 each time elected. Prerequlsite: Per-
mission of lnstructor. Topics available include numerical 
solutions of electromagnetic problems, advanced theory 
of propagation in plasmas, advanced antenna engineering, 
advanced microwave engineering, radio astronomy obser-
vations laboratory, holography, microwave measurements 
and instrumentation. 
87~t 878, 879. Nonlinear Systems. (3-0) Cr. 3 each. 
677: xr. as arr.; 678 and 679: Alt. Yr. as arr. Prereq-
ulslte: 677: 404; 678: 677, 677; 679: 878. Anal~cal and 
graphical methods in the theory of nonllnear osclllations, 
inclUding perturbation method&, averaging methods, de-
scribing fUnctions delta method, isocllne method, clas-
slftcatlon of stn"~tles. Stability of systems, including 
Lyapunov stabihtYand instabWty, asymptotic stabllity, 
Lagrange stabllity, absolute stabWty, bounded Input bound-
ed output stabilfty. practlcal stabW:ty. Problems of Lure, 
Alzerman, Popov. The circle criterion. 
684. Advanced Switching Theory. (Com S 684) (3-0) 
Cr. 3. Offered as arr. Prerequlslte: 410, permission of 
instructor. Advanced toplca in sWttchlng theory. 
885. Adanced LoJdc Systems. (Com S 685) (3-0) Cr. 
3 each time elected. S. Prerequisite: 586. 
A. S~ed Processor Oraanlzatlcm. 
B. Pattem Recognition and Adaptive Systems. 
C. Optical Systems. 
691, 692, 698. Optimal Control. (3-0) Cr. 3 each. 691: 
Yr. as arr.; 692 and 693: Alt. Yr. as arr. Prer=lte: 
691: 678; 692: 691; 693: 692. Neceaaar_y and s ent 
condltlona for optlD:uillty. LaB~:ange multlpllers. Variational 
approach to optimal controL ])yDamlc progglmmlng. Pon-
t!_ryagln'a mulmum (mlntmumJ prln<;iple. The Hamnton-
Jacool equation. Design of tlme-opttmal, minimum fuel, 
and mlnlmum energy control systems. Structure and prop-
erties of optimal systems. 
699. Researeh. ) 
Elementary Education 
Jess R. Beard, Head of Department 
Associau Professors: Merkley. 
Assistant Professors: Breiter, Gilbert, Henney, Morten-
a>n, Shirley. 
lnsti'UdDrs: Gray, Hodges, Kline, Leonard, Murphy, 
Remele, Sampson, Weber. 
Undergraduate Study 
For the undergraduate curriculum in education, 
m~or in elementary eclucation, leading to the degree 
Bachelor of Science, see Education, Curriculum. 
The curriculum in elementary education is planned 
for peraons who want to teach at the elementary 
school level. Students who enroll in elementary 
education must make application to and be ac-
cepted by the teacher education mmmittee in ele-
mentary education and the Academic Standards 
Committee, College of Education, prior to classifying 
in advanced elementary education courses. For 
admission and certification requirements, see Colkge 
of Eduealion. 
Graduate Study 
For students seeking graduate murse work leading 
to advanced degrees in education, see Education. 
Open to graduate students for minor credit only: 
450, 451, 452, 455, 456. 
C~ Primarily for Undergraduate StudeDtl 
100. J'rnhman OrleDtaUoa. Cr. R; F.W.S. Opportunities 
In elementary education, program planning, ana per1011al 
development. Required of an freshmen ma.Jortns ln elemen-
tary education. 
200. Sopbomore OrleDtatkm. Cr. R; F. W.S. Opportunities 
ln elementary eclucatlou, program plannln& and periODal 
development. Required of an sophomores majoring ln el-
ementary educatiOD. 
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240. Lltenmue for ChDdreD. (CD. 240) See Cblld De-
velopment. 
290. 8pedal Problem.. Cr. 1 to 3. Prerequlllte: Pv-
mlealon of head of department and eophomore clualllca-
tlon. 
300. Trauter Orkmtatlaa. Cr. R: F. W.S. Opportunltlea. 
ln elementary education, pmaram planntna, and peracmal 
development. Requlred of all transfer atuclenta m"'orlng 
ln elementary education. 
337. Development and Guidance In Later Childhood. (C D 337) See Chlld Development. 
M4A. 3MB. Prlndlllea of Teachlu In the Blementary 
SchooL 344A:(2.0) 2 Cr. 3448: (Cl-2) 1 Cr. F. W.S.SS. 
Prerequlalte: 344A: Educ 204, Peych 833; 3448: ConCUl'l'ent 
reglatratlon ln 344A.. Current trends and lnuea ln the 
elementary achooL Admlaalon to the teacher education 
program must be completed during the quarter. 
816. 'Ole Teaching of Belld.lq. (5-2) Cr. 8. F. W.S.SS. 
Prere=te: 344. Approaches tO developmental teachlag 
of rea ln elementary aehoola: emphaala on techniques, 
materlale, llldlla, Uterature, Innovations, llauea, evilua-
tlon procedures, and reading ln the content area& 
442. Guidance of CbJidND. (C D 442) See Cblld De-
velopment. 
""- Elemen~ Bclucatlon llethod.l L (6-0) Cr. 6. 
F. W.S.SS. Prerequlllte: 344. Strategies for teaching aodal 
atudles and language arts ln the elementary schOOL Uee 
of chUclren's Uterature In these areu. 
448. Elementary Educatiou llethod.l 11.(.0) Cr. 4. 
F.W.S.SS. Prerequfalte: 344, Math 191. Proceclurea for 
teachl"& mathematlcl and science to chlldreD. Dl.tcover,y 
~proa , Innovative proarama, and practlcal tle1d aper-
tencea~ 
447. Teachtnsm the KfDderprten. (3-0) Cr. a. W.SSl. 
Prerequlatte: 344. Empbaala on powth and development, 
readiness for leamlng, planned currlculum expertencea, 
and obaervatlon. 
450. 'lbe School and the Dludvantapd Leamer. (8-0) 
Cr. & F. SSL PrereQulatte: Psych 383, a8nlor duaUieatlon. 
Characterlettcl of t&e dlsadvantued cbJlclren of the~ 
lmplicatlona for achool pereonnel In working with the Chll~ 
ana fa.mlly. 
411. TeaeM"8 the Dlaadvantapd Leamer. (8-0) Cr. a. 
W.SSI. Prereclulslte: 450, 445. Tecbnlquet tor aueutns 
and teachlns the clltadvantapd child. 
412.1leldkpedenceazu1Pnu:Ucumwlth~ 
(1-27) Cr. a to 9. F.W.S.SSI. Prerequlllte: Conaelit of 
JnatructOr. lndlvldualltudy. May lndude atwlY toun, work· 
lng with community apnclea, or teaddq In ICboolt of 
deprived areu. 
458. TeaeMng the Bn~•~u=:-' CbUd. (8-0) 
Cr. 3. S.SSL Prerequillte: au. tcreenJDa tech· 
Dlquea for ldentl.ftcat!on, referral proc:eduret. azul cJau. 
room practlcea and proceduru. 
487C. Student Teaddlur 1D the ~ G~~U) 
Cr. 8. F. W.S. Prerequltlie: 375, 445, ""8• Uve 
=e-pomt average Of 2.3. ReauvaUoD required. Exper-
m teacblns m the primary aradea. 
487D. Student TeaeJ.tq In the Jlltermedlate Gradea. 
(0-2-C) Cr. 8. F.W.S. Pr~UIIJte: 375,445, ~~,_cumulative 
pacle-potnt average of ~a. Reaerv•tloo .raqwrecl. Ezper· 
18nce til teaching IIi the lntermedlate gradea. 
480. 8pecJaJ Proble1111. Cr. 1 to 5. Pnrequlalte: JUDlor 
claulflcafSoD, perml•llaD of head of department. 
1M COURSES AND PROGRAMS 
Engineering 
David R. Boylan, Dean of Engineering 
Paul E. Morgan, Associate Dean; Burton J. Gleum, 
Assistant to the Dean. 
Professors: Black, Hillyard, Town. 
Assistant Professors: Hoffman, Knight. 
Undergraduate Study 
For undergraduate curricula offered in the several 
departments of engineering leading to the degree 
Bachelor of Science, see OJI/igt of Engineering, Cur-
ricula. 
The orientation course listed is required of all 
freshman engineering students in order to provide 
information that will help the student in his work 
in the College of Engineering and will also help 
him in deciding which curriculum he will follow after 
the fint year. 
Counes Primarily for Undergraduate Students 
114. Orientation. ( 1-0) Cr. R. 114: F. Nature of pr~ 
feaalonal work ln engineering and some fundamental con-
siderations lJi a electing a career. 
1~ 8Declal Toplca. Cr. 1 to 5 each tlme taken. Pre-
req\• tite: "'Engineering classification. Experimental courses 
or honon semlnan pertaln.lng to topics common to more 
than 011e englneerlns curriculum. 
200, 300, 400. Cooperative Education. Credit: Required 
of all cooperative students ln eng!neerlng. Prerequlalte: 
Permission of department head. 200: Work perlOds for 
students with sophomore standing ln a regularly estab-
llahed cooperative work-study pro~ ln any e~eer­
lng curricUlum. 300: Work perlOda for junlon. 400: Work 
periods for senlora. Students must register for these 
counes prlor to commencing each work peiiod. 
431A, 4318. Rlatory ofEDJdneerlng. (Hlst 431A, 4318) 
(3.0) Cr. 3 each. 431A: F.W.; 4318: W.S. Prerequisite: 
Junlorclasslflcatlon. 431A: A Half-made World: The ~wth 
and llmlts ~ mankind's artlflclal environment as deter-
mined by technological change and englnee~ enterprise 
from prehistoric tllilea to the eve of tlie lndustrlal revolu-
tion. 4318: Technology and engineering ln the tranaforma· 
tlon of Western Clvlllzatlon from the lndustrlal revolution 
to the present. · 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
515. Rlatory ~ Technology ln the United States. (Hlst 
515) (3-0) Cr. 3. S. Prerequlalte: 4318. A mastery of 
means: Technological innovation and soclal change ln 
American clvlllzatlon from Its beglnnlngs until now. 
581. TechnoloaY ln DeveloplnJr CoUDtrles. (Hllt 561) 
(3-0) Cr 3. F. Yrerequlalte: 4318. Hlltorlcal review of 
technological development of develpplng countrlea, with 
~huli upon United Kingdom, U.S., aDd Japan; facton 
alfectlng rate ~ development; ~ala and comparlson 
of current technological statue of seleCted cultures lri Amer-
Ica, Afrlca, and Aafa. 
590. ~al Toplca In the ~ of Tedmol.:y. Cr. 
2 to 5. Pierequlalte: Nlne credits ln lilstory of techDology. 
Engineering Graphics 
C. Gordon Sanders, 9hairman of Department 
P,fuSJDrs: Almfeldt, Rising (Emeritus). 
AsSJDcidtt Pro/tsSJDrs: Ambal, Crawford, Ddong. 
Assistant Professors: Butler, Dowling, Eide, Ellingson, 
Granneman, Mercier, Sayre. 
Instructor: Geringer. 
Undergraduate Study 
Engineering graphics is a visual method of expressing 
ideas by means of projections, graphs, and diagrams 
in order to gain, interpret, or oommunicate technical 
knowledge. 
Engineen often use graphical procedures to trans-
late mathematical solutions into a picture form that 
may be more understandable and more logically 
followed and verified than the mathematical form. 
Designers use graphics as a memory-foong device 
while ideas are being oonsidered and refined-as a 
visual retention of alternate solutions for oomparative 
analysis. As a means of oommunication, graphics 
facilitates visual descriptions of objects or relationships 
that are oompact, precise, and readily interpreted. 
Proper training in graphics develops an individual's 
ability to visualize and oomprehend the nature of 
systems and things, to think rationally and imagina-
tively, and to oommunicate ideas and technical 
information effectively. The engineering graphics 
oourses provide frequent opportunities to express 
creative talents and give the student important back-
ground training in preparation for various other 
disciplines. 
Courses Primarily for Undergraduate Students 
12L Technlcal Drawing for Applied Art. (2-4) Cr. a 
F. W.S. FUndamentals of instrument and freehand drawing. 
Theory of projection. Orthographic and pictorial drawing 
systems emphaslzlng perspective. 
161. Foundations of Engineering Graphle& (2-4) Cr. a 
F. W. S. Graphical representations, using sketching and in-
strument techniques. Orthographic projection of points, 
lines. planes and soUds. Graphical solution of en@neerlng 
problems Involving three dimensional geometry. Pictorial 
proJectlonslncluclliig axonometrlc, oblique, and perspective. 
Incfustrlal practices lncludlng section, standards, and basic 
dimensioning. 
162. Foundation for Englneerlns Design. (2-4) Cr. 3. 
W.S. Prerequisite: 161. Elements ln the design process 
with emphasis on fundamental procedure and stlmutation 
of creativity. Graphical topics related to the design pro-
cess. Appllcatlon Of the design process through an open 
end project, and Integrated witli various modes of com· 
munlcaton. An Introduction to mechanical and electronic 
devices used to ald design. 
235. Advanced Graphical Problema. (0-3 to 15) Cr. 1 
to 5. S. Prerequisite: 162, and permission of department 
head. Advanced graphical theory and appUcation tailored 
to BDy area of need considered satisfactory by both the 
student and hls major department adviser. Some example 
topics are: patent drawings, design I~out drawing, true 
position dlmenslonlng and geometric toleranclng, advanced 
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detalllng, map and contour drawing, production Wustra-
tlon, analysis of empirical data, graphical calculus, nomo-
graphy. Other topics Investigated on request. 
241. Architectural Graphics I. (2-4) Cr. 3. F. Lettering, 
sketching, and Instrument drawing. Single and multlvlews 
wlth emphasle on quallty. Sections, conventional practices, 
and dbrienslonlng. Theory_ of proJection, orthGg!'aphlc ana 
pictorial. ProJection of sollds for vfsuallzatlon and communl-
catlon. Practical project Incorporating toplcs covered. 
242. Architectural Graphics It (2-4) Cr. 3. W. Pre-
requisite: 24 t Geometry of points lines, and plane& 
Three-dimensional visualization ~ problems 1nvol~ 
angles, ple~ points, and clearance& Rotation. Study 
of Plane, elngle curved double curved and warped sur-
face& Intersection and development of surface& 
243. Architectural Graphics IlL (2-4) Cr. 3. S. Prereq-
uisite: 242. The theory and appllcatlon of per~ectlve 
drawing. Shades and shadows m both orthograpliic pro-jection and perspective. 
Engineering Journalism 
Administered by the Department of Industrial 
Engineering in cooperation with the Department of 
journalism and Mass Communication. 
A program in engineering journalism has been 
designed in the engineering operations curriculum 
for students who desire a knowledge of the funda-
mentals of management, engineering, science, oom-
munications, and human behavior, and who do not 
wish to pursue the more specialized engineering 
curricula. Graduates of this program should rmd 
interesting opportunities in a number of administra-
tive areas in industry such as technical information, 
industrial communications, public relations, engi-
neering sales, procurement, and production. 
The program is administered in the Department 
of Industrial Engineering and leads to the degree 
Bachelor of Science with major in engineering opera-
tions. Additional information concerning the journalism 
courses and requirements may be obtained from the 
head of the Department of journalism. 
Required courses in the engineering journalism 
program include all the required courses in the 
engineering operations curriculum except as noted 
below. 
The following number of credits in journalism must 
be included for the engineering journalism program: 
101. Introduction to 
Mass Communication....... 2 credits 
201, 202, 203. Basic 
Reporting, Writing, 
Editing.......................... 11 credits 
300-level courses ................... l2-14 credits minimum 
400-level courses . . . . . . . . . . . . . . . . . . 9 credits minimum 
490j. Special Problems in 
Communications . . . . . . . . . . . . . 3 credits 
Total 37 credits minimum 
A 400-level journalism coune, preferably 430, 
may be substituted for I Ad 365A, and a 300-level 
oourse, preferably 360, for Engl 414. Two counes 
selected from 425, 431, 440, 462, and 464 may be 
taken as aocio-humanistic electives, and four other 
300- and 400-level courses as management-business 
electives. 
The minimum number of credits required for 
graduation in the engineering journalism program is 
190. 
Engineering Science 
and Mechanics 
Harry j . Weiss, Head of Department 
Professors: Davis, Gilkey, Nariboli, Riley, Young. 
Associate Professors: Burger, Graham, McConnell, Peter-
sen, Rogge, Smith, Sun, Yu-Min Taai. 
Assistant Professors: Bertram, Schmerr, Frank Tsai, 
Wood. 
Undergraduate Study 
The oounes in mechanics are intermediate between 
those in physics and mathematics and the professional 
and design courses of the several engineering cur-
ricula. In the work of this department the student 
is expected to acquire an understanding of the 
principles underlying the technique of analysis and 
a knowledge of those properties of materials which 
influence the manner and extent of their use for 
engineering purposes. Students are expected to gain 
some insight into the background o( purchase and 
design specifications. Physical properties of engineering 
materials are studied in the classroom and are 
evaluated in the laboratory. General laws, such as 
those of Newton, are given mathematical expression 
and are made suitable for use in the 10lution of 
specific problems in machine and structural design, 
and in the flow and measurement of fluids. 
Graduate Study 
The department offers work for the degrees Mu-
ter of Science, Muter of Engineering, and Doctor 
of Philosophy with m~or in engineering mechanica, 
and minor work to students taking nuijor work in 
other departments. The Master of Engineering degree 
is primarily a tenninal master's degree, without 
thesis. There is no foreign language requirement for 
either master's degree or the Doctor of Philotophy 
degree. 
196 COURSES AND PROGRAMS 
The nonnal prerequisite to major graduate work 
is the oompletion of a curriculum substantially equiv-
alent to that required of undergraduate students 
in engineering at this university. However, because 
of the diversity of interests in graduate work in 
engineering mechanics, it is possible for a student 
to qualify for graduate study even though under-
graduate or prior graduate training has been in a 
discipline other than engineering; e.g., physics or 
mathematics. 
Courses open to graduate students for minor 
graduate credit only: 301, 302, 324, 325, 326, 327, 
337, 345, 346, 354, 378, 420, 444. 
Courses Primarily for Undergraduate Students 
274. Statics or Engineering. (3-0) Cr. 3. F.W.S.SS. Pre-
requisite: Math 223 or 233; credit or classification in Phys 
221. Vector and scalar treatment of coplanar and non-
coplanar force systems. Resultants, equllibrium, friction, 
centroids, moments and products of inertia of areas, Mohr's 
circle. The department recommends that credit in both 
274 and 275 not be applled toward graduation. 
275. Scalar Statle& (3-0) Cr. a F. W. Prerequisite: Phys 
111, Math 122 or 132, or 162. Scalar treatment of co-
planar and noncoplanar force systems. Resultants, equi-
llbrium1 friction, centroids, moments and products of in-
ertia 01 areas, Mohr's cirCle. The department recommends 
that credit in both 274 and 275 not be applled toward 
graduation. This course is not acceptable as a prereq-
uisite for 346. 
301 302. Mechanics I and II. (3-0) Cr. 3 each. 301: 
F.W.S.SSI.; 302: F.W.S.SS. Prerequisite: 301: Phys 221, 
Math 223 or 233. 302: 301. 301: Newton's Laws, units, 
equilibrium of rildd and deformable bodies, stress. Kine-
matics of particles and rigid bodies. 302: Deformation 
and strain in sollds and flufds, rildd body dynamics, con-
stitutive equations for sollds and Newtonian fluids. Appli-
cations to tension, torsion, and flexure of solid bars. For 
students deslrlng a terminal two-quarter sequence in mech-
anics. E M 301 and 302 should not be used for credit 
toward graduation for students who have completed E M 
325 or E M 345 or their equivalent. 
324. SUengtb or Materials. (5-0) Cr. 6. F.S. Prereq-
uisite: 274 or 276. Plane stress, plane strain, stress-strain 
relationships, and elements of material behavior. Elements 
of stress and deformation analysis applied to members 
subject to centric, torsional, flexural, and combined load-
Ings. Elementary considerations of theories of failure, buck-
llrig, repeated and impact loads. The department recom-
mends that credit in both 324 and 325 not be applled 
toward graduation. 
326. Mechanics of Materials L (3-0) Cr. a F. W.S.SSL 
Prerequlslte: 274 or 276. F!ane stress, plane strain, stress-
strain relationships, and elements of material behavior. 
Elements of stress and deformation analysis aptiied to 
members subjected to centric, flexural, and tors10Ii8lloads. 
The department recommends that credit for both 324 
and 325 not. be applled toward graduation. 
328. Mechanics ol Materials II. (3-0) Cr. 3. F.W.S.SS. 
Prerequlslte: 325. Continuation of 325. Advanced topics 
oa atreae and deformation anal.vsls of members subjected 
to torsional, flexural, and combined loading. Elementary 
considerations of theories of !allure, buckling, repeated 
and Impact loads. 
•321. Materials Laboratory. (0-3) Cr. L F. W.S.SSL 
Prerequlslte: 325 or credit or classiflcation in 302 or 324. 
Experimental determination of mechanical properties of 
selected engineering materials. Experimental vertflcatton 
or assumptions made in 324. Use of strain measuring 
devices. Preparation of reports. ~ 
•337. Materials Laboratory. (0-6) Cr. 2. F. W. Prereq-
ulslte: Credit or classiO.cation in 354: 325. or credit or 
classification in 302 or 324. Similar to 327 with additional 
topics, and added emphasis on concrete. 
345. ~mlcs I. (3-0) Cr. 3. F.W.S.SSI. Prerequisite: 
274, Matti 213. Position, displacement, velocity in rectan-
gular and polar coordinates; rigid body kinematics, New-
ton's Laws of motion, moments and products of inertia, 
plane rigid body motion. Work-energy; Unear and angular 
impulse-momentum for plane rigid body motion. 
346. Dynamics II. (3-0) Cr. 3. F.W.S.SS. Prerequisite: 
345. Furtlier work with Unear and angular impulse-momen-
tum, variable mass motions, impact problems, curvlllnear 
motions, rotating coordinates, D'Alembert's Principle, ec-
centric plane rotations, gyroscopes. Free and forced vibra-
tions. 
354. Engineering Materials. (3-0) Cr. a F. W.S. Pre-
requisite: Credit or classlflcation in 302, or 324, or 325. 
Properties, uses, and manufacture of metals, timber, stone, 
clay products, cements, concrete, and other engineering 
materials. 
378. Mechanics of Fluids. (3-2) Cr. 4. F.W.S.SSL Pre-
requisite: 302 or 345. Properties of fluids. Fluid statics. 
Kinematics and kinetics of one-dimensional flow. Impulse-
momentum, dimensional analysis, flow In pipes and chan-
nels, engineering appllcations. Selected laboratory exper-
lments. 
420. Introduction to Mechanics. (4-0) Cr. 4. F. Pre-
requisite: Phys 111 or 221; Math 223 or 233. Selected 
topics in applled mechanics, including statics and dynamics 
of rigid bodies, concepts of stress and deformation, equa-
tions of motion for continuous media, dynamics of perfect 
fluids, elastic behavior of sollds, and viscous flow. May 
be elected by engineering students desiring a general 
review of meChanics. However, E M 420 should not be 
used for credit toward graduation for students who have 
completed E M 325 or E M 378 or their equivalent. 
444. Mechanical Vibrations. (3-0) Cr. 3. F.W. Prereq-
uisite: 324, or 325 and 345. Elementary vibration anal-
ysis, single and muitiple degrees of freedom, energy meth-
ods, free and forced vibrations, viscous damping, trans-
missibility, influence coefficients, lateral vibrations of beams. 
490. Special Problems. Cr. arr. Prerequisite: Permission 
of instructor. 
H. Honors. 
• Students who are not present for the first laboratory 
meeting of their own sections may qualify for continua-
tion in the course only by attending the lirst laboratory 
meeting of some olher section of either of these two 
courses. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
504, 505, 506. Analytlcal Methods in Mechanics. (3-0) 
Cr. 3 each. 504: F.SSL; 505: W.SSIL; 506: S. Prerequlslte: 
Math 411 Applications of the equations of heat conduc-
tion, potential theory, and wave propagation to problems 
in mechanics. Methods of solution. 
514. Advanced Mechanics of Material& (3.0) Cr. 3. 
F. SSL Prerequisite: 324 or 326. Theory of stress and 
strain, stress-strain relationships. Limitations of flexure 
and torsion formulas, unsymmetrical bending, curved 
beams, cross shear, shear center. Torsion of thin-walled 
and noncircular sections. Theories of failure, membrane 
stresses in shells, thick-walled cylinders. 
515. Elastic StabWty. (3.0) Cr. 3. Alt. W., offered 1975. 
Prerequisite: 514 or credit or classification in 594. Sta-
billty of columns, beam-columns, and panels. Assumptions 
and Umltations. Lateral buckllng of beams. Torsion of 
thin-walled members. 
517. Experimental Stress Analysls. (3-2) Cr. 4. W. 
Prerequisite: 324 or 326. Fundamental concepts of strain 
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measurement, properties of Stresscoat and its appllcation, 
wire, foll and semi-conductor strain gages, strain gage 
circuits and recording instruments, rosette analyals, anal-
ogles, introduction to photoelasticlty and molre methods. 
618. Hwtoelastlclty and Moire Method& (3-2) Cr. 4. 
Alt. S., offered 1974. Prerequlslte: 324 or 326. Two- and 
three-dimensional photoelasticity, compensation tech-
niques, principal stress separation using shear difference, 
obllque Incidence and other methods, birefringent coat-
Ings, scattered light, design of models, molre methods 
and thelr application. 
619. Experimental Methods or Motlon Measurement. 
(3-2) Cr. 4. Alt. S., offered 1975. Prerequlslte: 617, 644. 
Description, speclflcations, llmitations, and applications 
of mechanical, electrical, and optical transducers used in 
motion measurements applied to steady sta~1 transient, 
and shock motions. Calibration, signal condluonlng, and 
transducer systems used to obtain rellable and reproduc-
ible experimental data. Selsmlc and absolute references 
for motion measurement. 
644. Mechanical Vlbratlons. ( 3-2) Cr. 4. F. SSL Pre-
requisite: 326, 346. Elements of lumped parameter linear 
systems, kinematics of vibrations, equations of motion 
for free and forced vibrations, enegnr methods, resonance, 
damping multiple degrees of freedom, mechanical Imped-
ance, isolation 8.nd atisorptlon of vibrations with lmpulillve 
and arbitrary excitation of linear systems, primary and 
residual shock spectra. 
645. Advanced Vlbratlon Analysl& (3-0) Cr. 3. Alt. 
W., offered 1974. Prerequisite: 544, Math 322. Nonlinear 
vibrations, phase plane and approximate solutions. Mul-
tiple degrees of freedom, inertia and stiffness matrices, 
numerlcal methods. Vibration of continuous systems, llm-
ltations, and comparison of lumped approximations of con-
tinuous systems. 
546. Introduction to Random Vlbratlona. (3-0) Cr. 3. 
Alt. S., offered 1974. Prerequisite: 544. Characteristics 
of random vibrations; random processes, probabWty dis-
tributions, spectral density and its slgniflcance, the normal 
or Gaussian random process. Transmission of random 
vibration, response of simple single and two-degree-of-
freedom systems to stationary random excitation, fallure 
due to random excitation. 
548, 549, 550. Advanced Engineering Dynamics. (3-0) 
Cr. 3 each. Alt. Yr., offered 1974-75. Prerequisite: 345, 
Math 321. Dynamics of particles and rigid bodies applied 
to advanced engineering problems. Generallzedcoordlnates. 
Hamilton's Prlnciple, Lagrangian equations of motion, 
Hamllton.J acobi equations, canonical transformation. Or-
bital motion. StabWty of osclllatory motion. Nonlinear 
systems. 
655. Linear Wave Propagation. (3-0) Cr. 3. Alt. F., 
offered 1973. Prerequisite: 566. Surfaces of dlscontlnuity, 
wave-fronts, characteristics, retarded potentlals; reftectlon 
and refraction; anisotropy; dispersion and damping; phase 
velocity and group velocity; asymptotic methods. 
566. Elastic Plate& (3-0) Cr. 3. Alt. W., offered 1974. 
Prerequisite: 514 or 693. Analysis of thin plates. Prob-
lems ln the bending and buckling of thin plates. 
668. Plastldty L (3-0) Cr. 3. Alt. W., offered 1975. 
Prerequlslte: 514 or 594. Mechanical properties of mate-
rials beyond the elastic range. Yield criteria; Von Mlses 
and Prandtl-Reuss stress-strain relations. Elastlc-plastlc 
analysis of simple structures. Plane strain and methods 
of characteristics. 
669. Introduction to Linear Vlscoelastlclty. (3-0) Cr. a 
Alt. F., offered 1974. Prerequlslte: 594. Deflnltlon of linear 
viscoelastic material; simple mechanical models; general-
Ized models, differential and integral constitutive laws. 
Boundary value problems, transform methods, correspon-
dence prlncl ple, variational techniques. 
571, 672, 6'13. Advanced Ftuld Mechanics. (M E 671, 
572, 573) 671: (3-2) Cr. 4. F.; 672: (3-0) Cr. 3. W.; 573: 
(3-0) Cr. 3. S. Prere~lsJte: 571: 318 or M E 424j 572: 
571; 673: 57L 671: Fundamental relationehbJB or fluld 
c!Ynamics; real and ldQal fluids; laminar and turbulent 
flOw; flow ln closed conduits and open cbB;Dilela; boundary 
layer theory; compreaalble flow,.englneering apsilcatlona. 
572: Two- and three-dlmenalonal potentlal flow problema· 
apsilcatlon of complex variables to two-dlmenalOnal fluld 
now; conformal mapping; flow around eoDd bodies; free 
streamline theory. Appllcatlon to engineering problema. 
573: Exact and approximate solutions to Navler-Stokea 
equatlona for one- and twcHllmenslonal laminar flow prob-
lems, both steady and unate~ flows; exact BJid ap~x­
imate solutions to one- and iwo-dlmenalonal boUridary 
layertt; lntroductlon to turbulent boundary layers. 
690. Special Toaica. Cr. 2 to 6 each time taken. 
693, 594, 596. 'lbeory of Elaatldt)'. (3.()) Cr. 3 each. 
593: Alt. F.; 694: Alt. W.i 695: Alt. 8., offered 1974-75. 
Prer~ulsite: 593: 324 or 0126; 594: 693; 596: 594, credit 
or claSslflcation ln Math 411. FUndamental relatlona of 
elasticity; uniform and nonuniform states of stress; Airy's 
function; application to engineering problema. 
Courses for GradUate Students, major 01' minor 
004. Advanced Topic. In Analytical Methode In llecb· 
anlc& Prerequlslte: Math 321. 322 or equivalent, and 
permisalon of instructor. (3-0) Cr. 3. Alt. F., offered 19'14. 
Differential geometry of curves and surface~j perturbation 
methods ln solld and ftuld mechanics; seu-8lmllar solu-
tions; variational methods, Kantorovlch's method, applied 
aspects of functional analysls. 
620. Seminar. ( 1:()) Cr. L 
630. Continuum Mechanlca L (3-0) Cr. 3. Alt. W., of-
fered 1975. Prerequlslte: Math 322. Cartesian teneore; 
the second order tensor, prlnclpal values and Cayley-
Hamilton theorem; lsotropc tensors, tensor fields, and 
orthogonal curvtllnear coordinates; the stress tensor, simple 
kinematics. and conservation laws leading to constitutive 
laws for elastlclty and ftuld mechanics. 
63L Continuum Mecbanlc. 1L (3.0) Cr. a Alt. 8., of· 
fered 19'15. Prerequlslte: 630. General tensors; curvUinear 
coordinate ~stems; klnematlcs, nonlinear elaatlclty, non-
Newtonian ftidds; objectivitY-, representation theorems, In-
troduction to hypoehistic anCI vlecoelaatic materlala. 
635. Rheology. (3-0) Cr. 3. Alt. W., offered 1976. Pre-
requisite: 63L Finite deformations; large stralne, Green's 
right and left strain tensors. Elaatlc and hy_perelaetlc mate-
rials, strain energy function, appllcatlona. Inverse methods 
of solution. Small strains superimposed on large lnltial 
strains. Introduction to hypoelastlclty, flnltevlecoelastlclty, 
and elastic fluid& 
636. Advanced Toplca In Rheology. (3.()) Cr. a Alt. 
S., offered 1975. Prerequisite: 635. Reaume or group-
invariant formulation. almpe materlale,_jJOlar materials, 
directors, and materlals With memory. Thermodynamlca. 
Further study of special topics of current Interest. 
6&0. Ptuld Mechanlc. Seminar. (M E 660, Aer E 660) 
(1.0 to 3.()) Cr. 1 to 3 each tlme taken. Prerequleite: 
Permission of lnstructor. Speclal topics of current research 
interest to students and staff of departments concemed. 
661, 652, 653. Advanced 'Oieoretlcal Aepeeta o1 Plaid 
MechaniC& (3-0) Cr. 3 each. Alt. Yr., offered 1974-76. 
Prerequlslte: 661: 671; 662: 673; 663: 57& 651: Com· 
press1ble Oow: General coneldera.tlone, theory of character· 
istlcs, shocks, detonation and def!agratlon wavea, ahock 
structure, stml1ar solutions. 662: VleCoue flow: Asymptotic 
methods in low and high ~Ida number floWs, Bnear 
and ncmllnear etabWty. 663: Turbulence: laotroplc tur· 
bulence, ebear nows, jets and wakes, other recent the· 
orlee. 
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85& NoDilnear Wave ProJJ&GtloD. (3()) Cr. a Alt. 
W., offered 1974. Prere,ulalte~ 5. Geometry of moving 
surfacee: Hadamard'aemma, compatlblllty conditions; 
atmple wavee; ray-theory; growth of waves oJ flnlte ampll-
tude ln continua; noDltnear atapenlon. 
68L Advanced ToJica 1D Elutlclty. (3()) Cr. a Alt. 
F., offered 1974. Prerequlalte: 696. Complex mapping tech-
niques, three-dlmenalonal problema, variational and energy 
prlnclJiea, current Uterature. 
688. Introduction to Blaltlc SheD 'Dleory. (~) Cr. a 
Alt. 8., offered 1974. ~ulalte: 666. Elementary dlf. 
rerentl&l geometry of surfaces. Derormatlon or thJn shells. 
88& PlaatlcltY n (~) Cr. a Alt. S., offered 1976. 
Prerequlalte: 66& Elaatl~aatlc toralon or cyUndrlcal or 
prlamatlc b~ combined stresses. Lower bound and up-
per bound theorems or Umlt analyal& Extremum ~rlnclples 
01 Von Mlsee and Prandtl-Reuas. Dlacusalon or current 
Uterature. 
899. Rnearch. 
Engineering Science 
Administered by Department of Engineering Sci-
ence and Mechanics. 
Harry j. Weiss, Head of Department 
Professor: Murphy. 
Associate Professors: Barcus, Greer. 
A.ssistanl Professor: Ringham. 
Undergraduate Study 
For undergraduate curriculum in engineering 
science leading to the degree Bachelor of Science, 
see Colltgt of Enginetn·,, Curricula. 
The curriculum in engineering science is designed 
particularly for those students who wish to receive 
comprehensive training in the fundamental principles 
and concepts of engineering rather than specialize 
in one particular field. The core of the program, 
which is based on a background in chemistry, mathe-
matics, and physics, consists of mechanics of solids, 
mechanics of fluids, nature and properties of materials, 
electrical theory, thermodynamics, and rate processes. 
A sequence in analysis and design in the senior 
year serves to integrate the entire program in engi-
neering science. 
The curriculum is well adapted as a base for 
those students who wish to enter the research, de-
velopment, or design areas of engineering or who 
intend to punue a graduate program in one of 
the departments in the college of engineering. An 
integrated 5-year program leading to a bachelor's 
degree with a m~r in engineering science and 
a master's degree in nuclear erigineering is avail-
able to students who have been admitted to the 
graduate college. 
Graduate Study 
Minor work is available to students taking m~or 
work in other departments. 
Open to graduate students for minor graduate 
credit only: 351, 352, 353, 481, 482, 483, 484, 
490, 491. 
Courses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. R; S. 
211, 212. Energy Sources and UtWzatlon. (3-0) Cr. 3 
each. W.S. PrereqUisite: 211: Math 223 or 233, Phvs 222; 
212: 211. Sources of energy, methods of utlUzation ana 
transformation. 
224. AppUcatlon of Thermochemlstry to Engineering 
Systema. (3-0) Cr. 3. S. Prerequisite: Chem 322. AppUca-
tion of thermodynamic properties, phase behavior, and 
klnetics or ideal and real substances to a broad class 
or engineering problems. 
861. EnJdneemur Materlals. (3-2) Cr. 4. W. PrerequJ.site: 
Credit or cTasslflcaiion in E M 325. Resistance of materlals 
to failure, deflnltions and evaluation or properties, relation-
ship to design. Effects of environment on properties. Lab-
oratory determlnations. 
862. EnJdneering Materials. (3-2) Cr. 4. S. Prerequisite: 
351 or E M 354. Structure of materials, and lnfiuence of 
structure upon properties. Properties of single crystals. 
Interatomic forces, energy considerations. 
868. Engineering Materials. (3-2) Cr. 4. F. Prerequisite: 
352. Thermal and electrical characterlstics,poly-crystalllne 
systems, aggregates of domains. Engineering applications. 
401,402,408. Seminar. (1-0) Cr. R; F.W.S. Prerequlsite: 
Senior classlflcation. 
481, 482, 488. EnsrlneerlnJr ~sis. (3-2) Cr. 4 each. 
F.W.S. Prerequisite: "Chem 8"'21, E M 825, 345. Appllca-
tlon of the engineering sciences to the analysis of compo-
nents and systema. 
484. Principles or SlmWtude. (3-2) C~. 4. F.S. Prereq-
uisite: E M 325. Dimensional analysls. Prtnclples governing 
the design and operation of models for the sOlution of 
engineerfug problems. Analogies. 
490. Sneclal Problema. Cr. 2 to 5. Prer~ulsite: Per-
mission ol department head. Investigation of an approved 
problem commensurate with the tralnlng, Interest and 
ability or the student. 
H. Honors. 
491. Engineering Design. 0-6) Cr. 4. S. Prerequisite: 
Credit or Classlflcation in 488. Design problems ln engi-
neering science. 
English 
Donald R. Benson, Chairman of Department 
Profusors: Bruner, Leonard Feinberg, Herrnstadt, 
Hogrefe, Huntress, jones, jumper, Kratochvil, C. 
Buell Lipa, james Lowrie, Mallam, McCay, Palmer, 
Walker, Yates. 
A.ssociatt Professors: Phillips G. Davies, Fuller, Gustaf-
son, Haggard, johnson, Hazel Lipa, Nostwich, Speer, 
Zbaracki. 
Assislllnt Professors: Robert Bataille, Braun, Cummings, 
Rosemary Davies, Errington, Lilian Feinberg, Aubrey 
Galyon, Gwiasda, Hoover, Keller, Kirkham, Rachel 
I..Dwrie, Matthies, McCully, Wright. 
Instructors: Gretchen Bataille, Beatty, Beverly Benaon, 
Berzon, Bisenieks, Boston, Buckels, Davenport, David, 
Dickinson, Dorosz, Donald Dunlop, Mary Helen 
Dunlop, Emmel, Epstein, Linda Galyon, Glass, Had-
ley, Hendricks, Herbster, Houlaon, Irwin, Kahn, 
Koenig, Limbird, McCarthy, Pedtke, Ross, Rutter, 
Schug, Sohn, Staley; Striegel, Twyford, Urbanowicz, 
Verser, Whitaker, Young. 
Undergraduate Study 
For the undergraduate curriculum in sciences and 
humanities, major in English, leading to the degree 
Bachelor of Arts or Bachelor of Science, see Scienees 
and Humanities, Curriculum. 
The study of English is the study of our basic 
medium of understanding and communication, our 
language. It is designed to develop students' aware-
ness and appreciation of the ways language functions 
in the writing of others, especially in imaginative 
literature, and of the ways it may function effectively 
in their own writing. This study is available through 
a wide variety of general education courses in litera· 
ture, language, and composition~ as well as in a 
major program. 
Basic instruction in the department is designed 
to establish the proficiency in communication and 
oomprehension which is necessary for successful col· 
lege work. (See College of Sciences and Humanities, 
Curriculum.) The department oonducts a writing clinic 
for students beyond the freshman level and a devel-
opmental reading laboratory (see English 200). 
Students graduating with a major in English 
can qualify for a variety of positions in business 
and public service; e.g., in advertising, sales, public 
relations, personnel, and technical writing. An under· 
graduate major in English is a good basis for pro-
fessional study in law, theology, or medicine. Stu· 
dents interested in teaching can qualify to teach 
English in secondary schools (see College of EdU&ation 
br the Univenity statement of requirements for 
teacher certification) or to pursue graduate study in 
English as a preparation for eventual teaching in 
a college or univenitv. 
The ~or requirements are quite Oexfble; each 
student works out with an adviser a program of 
study oonsistent with his or her own educational 
and professional objectives. The general requirements 
are: 45 m*r credits (in addition to 104-105 or 131· 
132); one basic coune in each of the department's 
three main areas-literature, language, and com· 
position; one coune in the classical or biblical back· 
grounds of British and American literature; three 
courses selected &om the British and American 
literature period sequences, 360-362, 373-377; bur 
courses selected from the Critical Approaches to 
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Literature sequence, 450 A-F (with certain per· 
missible substitutions); a distribution of literature 
oourses to insure some acquaintance with both British 
and American literature and with both earlier and 
later literature. Two college yean, or the equivalent, 
of a single foreign language are also required; courses 
taken to fulrill this requirement are usually applied 
in the Communications Group (Group 2). Supporting 
work is encouraged in such fields as linguistics, 
history, philosophy, psychology, speech, music, IOcio· 
logy, and anthropology. Detaila of these requirements 
are available from departmental advisers. 
Graduate Study 
The department offers work fOr the degree Master 
of Arts with m~r in English and minor work fOr 
students m~ring in other departments. The master's 
degree ordinarily requires a thesis (6 credits), though 
in some instances nonthesis programs are approved. 
Courses must include 530; 511 or 512; and usually 
503. A reading knowledge of one foreign languqe 
is required, to be demonstrated by test or by under-
graduate coune work. Near the end of the proaram, 
each candidate will be examined, in writing, on 
several writen and literary periods agreed upon by 
the candidate and the examination committee. 
Prerequisite to m*r graduate work is the mmple· 
tion of study substantially equivalent to the under· 
graduate major program in English at Iowa State. 
Programs are designed to prepare students for: 
( 1) teaching at the sea>ndary, mmmunity mllege, 
or beginning univenity level; (2) further graduate 
study in language and literature; (3) imaginative 
writing, scientific and technical writing, and editing. 
In addition to the usual areas of study in lit· 
erature and language, these special emphases are 
provided: ( 1) scientific and technical writing; (2) 
study of the relations between science and imaginative 
literature, and criticism; (3) rhetorical, liJliUiatic, 
and semantic analysis of factual and imaginative 
writing, and of literary criticism. 
Open to graduate students for minor araduate 
credit only: 315, 363, 3658, 368, 392A, 392B, 394, 
414, 419, 420, 450, 464B, 473, 474, 495. 
Courses Primarily for Undergraduate Students 
lOA lOB lOC. BniiJth lor l'orefa Student& lOA: (8-2); loB: ~4:-1); lOC: (S.O). lOA: F.S.; lOB: F.W.; 100: 
W.S. Prerequlllte: Recommendation of Engllah De~ent. 
Flacement In the varloua clute• 11 d8termln8d by ex· 
amlnatloo. lOA: Level I EngllJh for toretp ltudeDU. Em· 
~- on the •s»ken langiiap with a pneral review of EDsllJh pmmar. Laboratory work lD iure1 eomprehen· 
slon and proouncfatlon. lOB: Level U E~ for fo~ 
student& Contmued laboratcny work lD aUral eompreben· 
slon. More advanced ,rammer with 10me written com poll· 
tlon, development of read.Jq fadllty, and apeeldn• Jlr&e-
Uce. lOC: Level III EnaUilf lOr forelF atudent& AdVaDced 
grammar, c:ompolltlon, and ~eadlns- For underjiaduatel: 
preparatioD tor EnaJllh 10+10& For ~uat.e1: aal:la-
factlon of requirement• lD Bqlllh fOr the Graduate 
CoDeae. 
200 COURSES AND PROGRAMS 
104, 105. Lauuage In CompoalUon 8Dd ReadlnJr. (4-0) 
Cr. 4 each. F.W.S.SS. Prerequisite: 105: 104. Tlie role 
of language ln human thought. Applications to reading and 
writing. Writing as commumcation of developed Judgment 
or observaUon. Readings in exposltory and lm&.glilatlve 
literature. Emphasis on reading 8nd observation as sources 
of Information, Ideas, and values. 
131, 132. Principles ~ Composition. (3-0) 131: Cr. 5. 
F.; 132: Cr. 5. W. Preregulllte: Selection of students solel)' 
by the Department of Engllah on the basts of high school 
preparation and competence dlsplayed In examinations. 
Appllcatlon of principles govemlilg the use of language 
ln Writing and readlDg. lt. course Cfeelgned for especially 
advanced students as an alternate to 104, 105. Satisfies 
104, 105 requirement In all curricula. 
200. Developmental Reading. ( 0-2) Cr. 1 each tlme taken, 
maximum 3 credits. F.W.S.SSI. Acceptable only for elective 
credit In Sciences and Humanities. Training In reading 
proficiency through lm~isvement of comprehension and 
cultivation of motor s and habits conducive to In-
creased reading speed. Emphasls on vocabulary develop-
ment. Satisfactory-fall basts only. 
201. Introduction to Literature. (3-0 or 4-0) Cr. 3 or 
4. F.W.S.SS. Prerequisite: Credit or claaalftcatlon ln 105. 
Introduction to the functions of lmaalnatlve Uterature. 
Emphasis on comprehension of both ohfer and more recent 
literature ln lta relation to recurrent human problems. 
Students may select from sections ( 3 cr. each) devoted 
to study of poetry, drama, fiction, several genres. Certain 
sections (4 cr. each), devoted to _poetry, are designed 
especlally for, though not llmlted to, Engllsn maJors. 
204. Intermediate Composition. (3-0) Cr. 3. F.W.S. Pre-
requisite: 105. Expository wrltlng: practice ln writing and 
criticizing ~sltlon. Concerts of grammar and rhetoric 
where pertment to analysls o writing. 
205. ProDaPDda Analysla: Reasoning and Wrltlng. (3-0) 
Cr. 3. F.W.S.SSII. Prerequisite: 105. Study of the laliguage 
ln which current Issues are presented to the public, es-
peclally language which may arouse feeling or confuse 
thought. Appllcatlon of basic rules of thinking to Issues 
studfed; practice In Informative and persuasive writing; 
reading and discussion. 
219. Introduction to Engllah LlnKUlatlca. (3-0) Cr. 3. 
F.S.SSI. Prerequisite: 105 or 132. l<lnda of grammars; 
relationship of written to spoken Engllsh; language change 
and dlalects; meaning and vocabulary;problems of authority 
and standards of usage; survey of the subdlsclpllnes Of 
llngulstlcs. 
302. DUllness Communication. (3-0) Cr. 3. F.W.S. Pre-
requlslte: 1 05; junior classlftcatlon. Prlnclplee govemlng 
business communications. Problem approach to writing 
various types of business letters ln the student's field 
~Interest-Current methods and media. 
3)4A. 3»4B. Advanced CompG!Iltlon. (3-0) Cr. 3 each. 
F. W.S. Prerequisite: 105, Junior clasalflcatlon, permlaslon 
of Instructor. 304A: Descriptive and narrative technlques; 
emphasis on characterization and the short story. Writing, 
reading, crltlclsm. 304B: Pereonallzed expQaltion; personal, 
aoclal, or aclentlftc materlal·wlth Individualized expression. 
306A, 306& Advanced Composition. Cr. 3 each time 
taken, but not normally re_peated. F.W.S. Prerequlalte: 
304A or 304B, permlaslon or Instructor. 306A: Individual 
proJects: stories, novels, poems. 306B: lndlvldual projects: 
essays, biography, autobiography. 
315. ~t Writing for Television, FUm, and Radio. (3-0) Cr. 3. W. Prerequisite: 304. Technlques m writing 
for televlalon, film, and radio. Selected scripta used In 
broadcasts on WOI. 
330. Modern Literature. (3-0) Cr. 3. W.S.SSI. Prereq-
ulalte: 201. Readlrur, Interpretation, and evaluatloo ofproee 
flctlon, drama, anci poetry or representative Amerlc&n and 
Brltlsb authors of the twentieth century. 
1nf"Sel· Readlnp In Blograp~. (3-0) Cr. 3. S. Prerequisite: vv. ectlons from blolr8Pliy and autobiography olareat 
creative workers In science, engineering, agrlcultute, the 
arts, government. Other eminent contributors to civlllzatlon. 
Special attention to lives of scientists and to procedures 
of science. Impact of great men upon their own and later 
times. 
354A, 3548. World Literature. (3-0) Cr. 3 each. 354A: 
W.S.SSI.; 354B: S.SSII. Prerequisite: 201. 354A: Ancient 
classics to Renaissance: Greek and Roman Uterature; 
European literature of the Middle Ages. 354B: European 
literature, Renaissance to 1900. Selected European lit-
erature from early Renaissance to modern times. 
356. Literature of the Bible. (3-0) Cr. 3. S. Prereq_ulalte: 
201. Selected literature from Old Testament, New Testa-
ment, and apocrypha Including narrative, poetry, wisdom 
literature, and apocalyptic Uterature. 
360. American Literature to the Mid-Nineteenth Century. (3-1) Cr. 4. F.W.Alt. SSI., offered 1974. Prerequisite: 201. 
Selected American masterpieces to about 1850, their literary 
value and their cultural sources and cons~';.ences. Amer-
Ican literature from Its beglnnlngs as a or branch of 
Engllsh literature to Its achievement of International signif-
Icance In the 1850's. 
361. American Literature of the Later Nineteenth Cen-
tury. (3-1) Cr. 4. W.S. Alt. SSL, offered 1975. Prerequlslte: 
~ 1. Selected American masterpieces from about 1850 
to turn of the century; their Uterary value and Importance 
ln American culture. Literature from the Eastern Sea-
board flowering of the 1850's to development of a national 
culture. 
362. American Literature of the Earlv Twentieth Cen-
tury. (3-1) Cr. 4. F.S.Alt.SSII. Prerequis[te: 201. Selected 
American masterpieces from turn of the century to about 
1930; their ll.terary value and Importance 1n American 
culture. Development of the culture from which comes 
the literature of our own times. 
363. Literature of Colonial America. (3-0) Cr. 3. Alt. 
S., offered 1974. Prerequlalte: 360. SlJmlflcant American 
writers of the seventeenth and eighteenth centuries. 
366A.t 365B. Afro-American Literature. 365A: (3-1) Cr. 
4. W.; o:s65B: (3-0) Cr. 3. S. Prerequ1Blte: 365A: 201 or junior classlflcatlon; 365B: 365A 365A: Silrvey of Afro-
American literature. Literature by Black Americans from 
the beglnnlngs to the 1960's, considered against the In-
tellectual ana social backgrounds of American life and 
letters. 365B: lntenslve reading of contemporary Afro-
American literature. Literature by Black American writers 
ofthe 1960's and 1970's. 
366. European Drama: The Greeks to Ibsen. (3-0) Cr. 
3. W. Prerequisite: 201. Aeschylus to Ibsen, exclusive of 
British drama. 
367. E~ean and American Drama Since Ibsen. (3-0) 
Cr. 3. S. Prerequisite: 201. SlKDlftcant trends In drama 
from Ibsen through World War If. 
368. Brltlah Drama to 1642 Exclusive of Shakespeare. (3-0) Cr. 3. Alt. W., offered 1974. Prerequisite: 201. Medi-
eval, EUzabethan, andJ acobean drama; reading, discussion, 
and crltlclsm of representative playa. 
37& Engllsh Literature of the Middle Apa. (3-1) Cr. 
4. F.S. Alt. SSIL, offered 1975. _Prereq_ulslte: ~1. Intro-
duction to medieval literature (Beowulf to Malory), with 
emphasls on alx to eight writers, considered In the social 
and Intellectual context of the period. 
374. English Uterature of the Renaissance. (3-1) Cr. 4. 
W. Alt. SSL, offered 1975. &erequialte: 2D 1. Introduction 
to Renaissance Uterature (More to Mllton), with emphasis 
on six to eight writers, considered In the SOCial and In-
tellectual context of the period. 
375. EngBsh Literature of the Restoration and Eigh-
teenth Century. (3-1) Cr. 4. S. Alt. SSIL, offered 1975. 
Prerequisite: 201. Introduction to Restoration and eigh-
teenth century literature (Dryden to Johnson), with em-
phasis on six to eight writers, conaldered 1n the eoclal and 
Intellectual cootext of the perlod. 
376. ~lab Literature of the Romantic Period. (3-1) 
Cr. 4. F. t. SSL, offered 1974. Prerequialte: 20L Intro-
duction to Romantic Uterature (Blake to ByrQn), wlth 
empbaala on 8bt to eight writers, conaldered m the aoc1a1 
and intellectual context of the period. 
377. ~Hab Literature of the VIctorian Period. (3-l) 
Cr. 4. w:t: SSIL, offered 1974. Pr~uialte: 20L Intro-
duction to VIctorian Uterature (Carlyle to Hanb'), wlth 
empbaala on 8bt to elJdlt writers, con81dered In tlie soclal 
and intellectual context of the period. 
384A, 384B. Modem Plctlon. (3-0) Cr. 3 each. 384A: 
F.S.SSIL; 384B: S. Prerequlalte: 20L 384A: Modem Amer-
ican flctlon. Materials, fechnlquea, and phlloaollhlea of 
modem American fiction. Development of standards of 
evaluation. 384B: Modem European flctlon. Materials, tech-
niques, and pblloao~es of modem European flctlon. De-
velopment of standai'ds of evaluation. 
38& Modem POetry. (3-0) Cr. a F. Prerequis1te: 2J> 1. 
Reading of representative work of algnlflcant American 
and British poets of the twentieth century; interpretation 
of the p>ems as the communication of personal and aoclal 
values. 
392A, 3928. The English Novel to 1900. (3.0) Cr. 3 
each. 392A: Alt. W~ offered 1975. 392B: Alt. S., offered 
1975. Prerequisite: m L 392A: Development of the Engllsh 
novel to 1832. 392B: The Victorian novel 
894. Literature of Adolescence. (3-0) Cr. a S. Prereq-
uialte: 20 L Literature both for and about the adolescent. 
Examination of reading prop-ams and apJXOaches toUt-
erature for the adolescent; ciitical study of genres, modes, 
and themes found In the llterature, including a study of 
their function in chUdren's and adult literature. 
414. Wrltlna of Reports and Technical Papers. (3-0) 
Cr. 3. F.W.S.SS. Prerequisite: 105, junior classlflcation. 
Technical, research, and business report writing. Principles 
of technical exposition. Writing of reports, including one 
major reJXU'!, preferably on topics from the student's own 
dlsclpllne. (For advanced projects see Engllsh 507.) 
419. Analylds of Engllab Syntu. (3-0) Cr. 3. F. W.SS. L 
Prerequlslte: 219. Theories and methods for analysis of 
English syntax, including transformational grammar. 
420. History BDd Dev~ent of the English ~ap. 
(3-0) Cr. 3. S. Prerequisite: 105, Junior clasidflcatlon. Bo.Ck-
~d and development of the Engllah language; lts 
relatlonshlJ)s with other l~es of the past and p~sent; 
linguistic Change, current developments 1n Engllah vo-
ca'6ulary, structure, and dialect& 
460. Critical Appoachee to Literature. (3-0) Cr. 3 each 
time taken. Maximum of six credits ln each subsection. 
F. W. S. Prerequls1te: 20 1. Major critical and conceptual 
apJK'C)aches to literature, mustrated by appllcation to se-
lected 1n'lten and Uterary works. 
A. History of Criticism (recommended: 354A, 464A); 
Literary Theary. 
B. Genre; Mode. 
C. Theme. 
D. Single F1gure. 
E. Comparative Flgures. 
F. PeriOd; Movement. 
464A. 4848. Sbake~. (8-0) Cr. 3 each. 464A; F.S.; 
464B: W. Prerequislte: 464A; 201; 464B: 464A. 464A: 
Introduction to s&akeepeare'a dramatic art. Selected com-
edies, bletorlea, and tr~es, wlth emphasla on the under-
standing ol character. 464B: Shakespeare'• development 
as a diamatlet. lntenslve 8tudy of lelected playa, with m:=• on Shakespeare's development asSh~f~ b . und of the period; IntroduCtion to epearean 
scbo18rablp. 
478. Chaucer. (3-0) Cr. 3. Alt. W., offered 1976. Pre-
re~te: 373. Reading of 7fle CcmterbW')' 2blu ln Middle 
EngUab 
474. 101ton. (~) Cr. 8. Alt. W.1 o.ffe~ 1974. Pre-
requlslte: 374. Paradlse Loal and seleCteCI minor poeme, 
colialdered ln relation to aeventeenth century art, science, 
relJalon, aDd pb!lo.opby. 
ENGLISH 201 
489. Undergraduate Seminar. (3-0) Cr. 1 to 3 each time 
taken, maximum of 6 credits. F. W.S. Prerequisite: Twelve 
credits 1n Engllsh beyond 105. Intensive study of a sel-
ected topic in literature, crltlclam, or language. 
490. ~al Problem& Cr. var. Prei:eC~utsite: Nine cre-
dits ln EngUab beyond 105, Junior clasaUlcation, ~rmlealon 
of department Chairman. llealgned to meet the needs 
of students who seek work ln areas other than those in 
wblch courses are offered, or who dellre to ln~grate a 
stu~ of Uterature or language wlth speclal problema in 
major fteld& 
A. Literature. 
B. Llngulstlcs; Semantics. 
C. Rhetoric; Teaching of composition. 
D. Crltlclam and theory of literature. 
H. Honors. 
494. The Teaching of Englleb. (4.0) Cr. 4. W.S. Pre-
requisite: Adm.laalon to teacher education ~gram, Educ 
305, and 15 credits lil English beyond 105. Materials 
and methods of Engllsh instruction 1D the secondary 
schools, grades 7-12i preparation for student teachlng. 
495. Teachlng Enslllh to Speaken of Other LanpapL 
(8-0) Cr. 3. W. Prerequisite: "219. Methode and mit.terlala 
for teaching Englleb as a second or foreign la;::::tfe, or 
as a standard cllalect for the disadvantaged. arlty 
wlth Ungulatlc terminology le useful, but not required. 
496. The Teachbur of Compoeltlon. (4-1) Cr. 3. F., 
offered haU quarters. ITer~uleite: 4~. Current communlca· 
tlon theory with appllcatlone. Classroom practlcee, eval-
uation of wrl~, and definltlon of etandardl. Junior blgh 
school and high school writing programs. 
497. 8upervleed Tutoring. (1-1) Cr. 1 or 2 each tlme 
taken; maXImum of 3 credlta. F.W.S.SS. Prerequialte: Fif-
teen credits in Engllsh bey:ond 105, permlaalon of lnltruc· 
tor. Priority given to students In teacher education pro-
gram. Practical experience ln developing methode for 
teaching ~eb In a tutorial altuatlon. Aaaipment to 
a aeries of private tutoring sessions wltb a stUdent who 
bas requested or shows need for spe¢al help In Enallah. 
Consultation and seminar meetlnp with staff eupervfeore. 
Satlsfactory-fall basls only. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
503. Problema In Written CommUDlcatlou. (3-0) Cr. a 
W.SSll. Prerequlalte: Permlesion of Instructor. For aecon· 
dary, junlor college, or college teachers. Current com· 
munlcatlon theory wlth appllcatlona. Evaluation of writing 
and deflnltlon of atandarcla. Secondary and college writing 
programs. 
504. Advanced Ima~naUve WrlUn& Cr. 1 to 8 each 
time taken, maximum Of 9. F.W.S.SSII""Prer~te: 304A 
or B, permleslon of Instructor one quarter before courae 
begin& Indlv1dual project& 
507. Sdentdc and Tedudcal W.rJUq. Cr. 1 to 8 each 
time taken, maximum of 6. F.W.S.SSL Prerequlalte: Per· 
mlaalon of ln&tnlctor one quarter before course besfna. 
Technlcal language and style. Analylla and wrltmir of 
eclentlflc prose, lDcludlna abmacte, manuals, propo8ale, 
and other technical papers. Individual project& Dfreeted 
readings. 
51 L Introct-..cUon to GeDeral LlnplltSc& (&0) Cr. 8. 
W. Alt. SSL, dared 1975. Prer~te: Permlalkm of 
tnatructor. ~lea of ~ral uqutattca; hlatory of the 
development of Diodem 1JDgu1aUc edence. 
512. Problema In the m.t.ory of the Bn&Uah Lanpap. 
(8-0) Cr. 3. 8. Alt. 881., offered 1974. Pierequlalti: Yer-
mieslon of lnltructor. Hlltorlcal ~: appllcaUon to 
Mlected problema ln the development of the EnaJIIh laD-
pap. 
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622. 'lbeor:v of Uterature. (3-0) Cr. 3. S. Alt. SSL 
offered 1976. Pi'eregulalte: Nine credits ln Uterature beyon~ 
201 ApDllcatlon of crltlcal ecl_ples to Uterary problems 
and confroverale& Clarlflca of terminology; ex8mlnatlon 
of crltlcal generallzatlona and assumption& 
623. ~erhnental Drama. (3-0) Cr. 3. Alt. S., offered 
1974. Alt. SSI., offered 1975. Prerequisite: Nine credits 
In drama. Sigrilflcant trends ln Britlsh, American, and 
Continental drama elnce World War II. 
680. BlblloKr&DhY and Reeearch Methoda. (S.O) Cr. 
3. F.SSI. Preieqiilalte: Eighteen credits In Hterature. Re-
quired of candidates for the master's degree. 
632. Modem Satire. (3-0) Cr. 3. Alt. S., offered 1975. 
Alt. 8811., offered 1975. Prerequlalte: Nine credits In Amer· 
lcan. Britlah, or world Hterature. Satire alnce World War I. 
634. Science and Uterary Im~tlon. (S.O) Cr. 3 each 
tlme taken, maximum of 9. Alt. F.W., offered 1.973.74. 
Prerequisite: Nine credits ln Britlsh or American literature. 
lmaPlatlve Uterature and crltlclsm from a selected hls· 
toriC&l period, . considered wlth reference to concurrent 
developments In science. Emphasis on literary world pic-
ture, metaphor, and language theory. 
682. American Tranecendentallat Writer& (3-0) Cr. 3. 
8. Alt. 881., offered 1975. Prereguialte: Nine credits In 
American Hterature lncludlng 360: Transcendentallsm as 
a force ln American Uterature, wlth main emphaals on 
phllo10phlc orlJdna, the American scene, and the wrltlngs 
Of Emerson, Thoreau, and the mlnor transcendentallsts. 
668. The American NoveL (S.O) Cr. 3 each tlme taken, 
m&ldmum of 6. F.SSII. Pre~uialte: Nine credltsln Amer-
ican Hterature lncludlng 361. Major developments In the 
American novel to 1900. 
664.. SlDlflcant American Ncmflcttcm. (3-0) Cr. 8. Alt. 
W. and sst, offered 1974. Pr~ulslte: Nine credits ln 
American Hterature lnclu~ 361 ldeallsm, realism, and 
skepticism alnce the 1840's. as reflected b~ ess~ of 
dlstlnctlon: Emerson, Thoreallt Twain, WllUam James, Henry 
Adams, Veblen, Santayana, Bourne, Mencken, E.B. Whlte, 
and other& 
666. Major American Poets. (3-0) Cr. 3 each tlme taken, 
maximum of 6. W. Alt. 8811., offered 1975. Prerequisite: 
Nine credits ln American Hterature including 361. Major 
American poets from Edward Taylor through Ellot and 
Frost, but wlth particular emphasls on such nineteenth 
centu~ flKures as Bryant, Emerson, Whitman, Dickinson, 
and MelvtDe. 
670. EngJieh Poetry of the Seventeenth Century. (S.O) 
Cr. 3. Alt. W. and SSli., offered 1975. Prerequisite: Nlne 
credits ln ~sh Uterature lncludlng 374 or 375. De-
velopment of EnglJ.sh poetry 'from Donne to Deyden. Con-
centration on a few selected author~, excluding Mllton. 
611. The Auguetane. (S.O) Cr. 3 each tlme taken, max-
imum of 6. Alt. F., offered 1973. Alt. 8811., offered 1974. 
Prerequlldte: Nlne credits In EngUsh Hterature Including 
376. Selected neoclaasic wrltera In verse and prose: Dry-
den, Addieon, Pope, Jobn10n, and their clrcles. 
678. BngJieh Uterature of the azteenth Century. (3-0) 
Cr. 8. Alt. F., offered 1974; Alt. 881., offered 1915. Pre-
~uialte: Nlne credits ln EngUab llterature Including 374. 
Fbitry and prose of late Bfteenth and elxteentb centuries. 
674.. Chaucer. (3-0) Cr. 3. F. Alt. SSI., offered 1974. 
Prerequlalte: Nlne credits ln Engllah Uterature lnclud.lng 
373. Intensive atucJy of selected CanterbUI')! Tales and 
minor poems. Introduction to Chaucer acholar8hlp. 
615. lllltoD. (3-0) Cr. 3. 8. Alt. SSII., offered 1974. 
Prerequlalte: Nlne credits In English Hterature lncludlng 
374. Paradlae Loat. wlth other poems and selections from 
the proee. 
618. Romantic Writer& (3-0) Cr. 3 each tbne taken, 
maximum of 6. Alt. F., Alt. SSL, offered 1974. Prerea· 
ulalte: Nlne credlta In English Uterature Including 376. 
Wordsworth. Colerldae and lelected minorcontempofarle& 
Byron, Sbe1ley, ana Keats and selected minor contem. 
porarlea. 
677. Vlcarlan Writers. (3-0) Cr. 3 each time taken, 
maximum of 6. Alt. w., offered 1975; Alt. ssn., offered 
1974. Prerequlslte: Nlne credits ln Eng)lsh Hterature in-
cluding 377. Selected Victorian and Eclwardlan authors. 
679. Brlt!ah Drama, 1660.1'114.. (3-0) Cr. 3. Alt. W., 
offered 197f1rJit. SSI., offered 1974. Prer~ulslte: Nlne 
credits ln sh Uterature lncludlng 375. Restoration 
and eighteen century comed.v. and llerolc tragedy, as 
seen ln the plays of Dryden, Wycherley, Congreve, and 
minor dramaflsts. 
580. Shake~. (3-0) Cr. 3. W. 8811. Prerequisite: 
Nine credits lJi Engllsh Uterature lncludlng 4648. Shake-
speare as p()et ana dramatist. Chlef crltlcal schools and 
areas of scliolarahlp. 
689. Seminar. Cr. var. Prerequisite: Permission of In-
structor. 
A Indlvldual authors. 
B. Literary periods and movements; history of ideas. 
C. Genres. 
D. Theory and crltlclsm. 
E. Language and llngulstlcs; Semantic& 
590. Special Tople& Cr. var. Prerequlslte: Permission 
of department chalrman. 
A Literature; Critlclsm. 
B. Llngulstlcs; Semantlca 
C. Rhetorlcal analysls; Communication. 
Courses for Graduate Students, major or minor 
689. Graduate Semlnar. Cr. var. F. W. S. SS. Prerequlslte: 
Eighteen graduate credits, ~sion of department chair-
man. 
A Literature; Critlclsm. 
B. Llngulstlcs; Semqtlc& 
C. Rhetorical analysls; Communication. 
699.Research. 
Entomology 
For description of courses, see Zoology and Entomo-
logy. 
Family Environment 
Ronald C. Powers, Head of Department 
Professors: Beveridge, Budolfson, Liston, Peet, Pickett. 
Associate Professors: Schwieder, Shank, Wells. 
Assistant Professors: Heltsley, Hull, Meredith, Peter· 
sen, Weltha. 
Instructors: deBaca, Eldridge, Foell, Leichsenring, 
Martin, Norem, Wedin, Yearns. 
Undergraduate Study 
For undergraduate curriculum in family environ-
ment leading to the degree of Bachelor of Science, 
see Homt Economics, Cum"cula. 
The department offers work for the degree Bach-
elor of Science with three options: (1) family services, 
(2) consumer services, and (3) general education. 
The Department of Family Environment offers 
courses designed to develop an understanding of the 
family as and in environment. All of the options 
include coursework which emphasizes the family, 
its near environment, and the interaction of the 
family with its environment. 
The family services option prepares students for 
a wide range of employment. Opportunities may be 
found with public and private family service agencies, 
public housing, youth groups, and home economics 
extension. 
The consumer services option prepares students 
for employment with agencies and organizations focus-
ing on housing, equipment and management, and 
consumer behavior. The agencies and organizations 
may be business and industry, government agencies 
and private nonprofit organizations. 
The general education option is nonprofessionally 
oriented. Courses are selected from several areas and 
may provide excellent preparation for family life and 
community volunteer opportunities. 
The subject matter areas within the department 
may be combined in several ways within each option 
depending on the specificity of the students' educa-
tional objectives. The four subject matter areas are: 
consumer and management, household equipment, 
housing, and individual and family. 
Graduate Study 
The department offers work for the degree Master 
of Science with major in family environment and 
minor work for students taking major work in other 
departments. Work may be taken for the degree 
Doctor of Philosophy as a joint major with depart-
ments such as Home Economics Education, Child 
Development, Food and Nutrition, Economics, Phys-
ics, Chemistry, and Sociology and Anthropology. 
The department cooperates in the housing and water 
resources programs. (See Housing, Water Resources.) 
Prerequisite to major work in family environ-
ment is the completion of at least 15 credits in each 
of the following areas: communicative arts, humani-
ties, physical and biological sciences, and social and 
behavioral sciences. The student should also have 
the equivalent of the courses generally considered as 
introductory principles in the family environment 
program at this institution. Students emphasizing the 
physical aspects of family environment should have 
the basic work in equipment and food preparation. 
Educational background in the biological, chemical, 
physical, or social sciences may be suitable, depend-
ing on the student's objectives. 
FAMILY ENVIRONMENT 203 
There is no stipulated foreign language require· 
ment for graduate study. All requirements are the 
responsibility of the student's program of study com-
mittee, subject to approval of ,the depanment'a head. 
Open to graduate students for minor graduate 
credit only: 308, 340, 408A, 408B, 410, 412, 415, 
445,446,470,485,488. 
Courses Primarily for Undergraduate Students 
185. FamWee and Thelr EnvlroDJDeDt. (3-0) Cr. 8. F.W. 
~loratlon of the soclal. economic, physical, and aesthetic 
dh:ilenalona of famlly environment. 
240. Introduction to Famllv Bo~. (3-0) Cr. 3. F. W.S. 
Criteria for evaluattna aspecia of fe.mJJy houslna environ-
ment In the Unlted states. Factors related to· dl!rerencea 
In housing needs. Problema and programs for houalng 
Improvement. ' 
254. Equipment ID the Home. (3-0) Cr. 3. F.W.S. Utll· 
lzatlon of water, electric~, gas, llabt, and heat for dolna 
work and malntalnlng health ana comfort ln the home 
environment. Appllcatlon of baalc physical aclence prlD-
clplea. 
270. 'lbe Individual 8Dd HI• ~. (30) Cr. a F. W. 
S.SS. Prere%':lft,lt;.: Three credits of psychology, Soc 184. 
Basic need ent throughout the Ufe cycle. Developing 
Individual potent1al as a member of a famU.v thrOup 
experiences of love, trust, ldentlty, reapon116lllty, and 
autonomy. Satlafactory-fall only. 
286. Faml1.v Needs and Service• In Amedc8D Culture. 
(3.0) Cr. 3. Y.W.S. Prerequlalte: Three credits of peychol· 
ogy, Soc 134. ExaD)lnatton of needs and services wlthln 
stages of family development and among famWes of cllf. 
ferent socloeconomtc levels. Particular empbaala upon 
the evolution of famlllal needs and services. 
808. Modern Lighting for Reeldentlal IDterlon. (2-4) 
Cr. 3. F.W.S. Prerequlalte: Three credits In houatna and 
equipment, and permlaalon of Instructor. LlghtlnJr u a 
dealp factor to meet needs of lndivlduale and fimUlea 
for taa~, general, and decorative purposes. Ltaht IOU.I'Cel 
and technlquea to Implement obJecUvea In dealgn. 
318. Small EqulDment. (2-4) Cr. 8. F. W.S. Prerequlalte: 
Sophomore claaalffcatlon. Selectlon and use of ~rtable 
appllancea as related to various conaumer needa and Inter-
eats. Laboratory ~erlencea with appllancea for food pre-
paration, care of the home, clothing construction, penOnal 
grooming. 
840. Boubur for Speclal Gr«q)a. (3-0) Cr. 3. S. Pre-
requlalte: 240. ""The houalng problema of the low-Income, 
minority, and phyal~ lliDlted segments ol our aoclety. 
Pro~ams and research currentJy being conducted or pro-
poa8d toward aolutlon of the li001lng problema ol tline 
groupe. 
841. Bouabur Plnance. (3-0) Cr. 3. W. Prerequlllte: 240, 
Econ 241 or 242. Flnanclal consideration needed when 
Individuals and famWea rent, remodel, buy, or bu11d dweU· 
lnp. 
876.' 118JIIIP!Dtmt In the ~(3-0) Cr. a F. W.S. 
Prerequlalte: Three credlta o1 peyc , Soc 184, Ec:oD 
241 or 242. Management related to of the family 
In eoclety. ComparliiOD of fam.Dlea with reape,ct to para 
~t, rei0Ul'C81 available, and Dl8D888dal behavior. 
Cbangea wlthln the family and Ita enVIronmeut whlch 
neces8ltate management. Declaloo and cholce u uPeCta 
of Individual and group adjustment to cbanpd lltuafloD& 
885. FamilY IJfe Patteru. (3-0) Cr. 3. F.W.S. Prereq-
ulalte: Three credits of pay~ology, Soc 134. StandardS 
and levels of Uvlng and llfe atylea. Relatlolllhlp of eo-
vlronmental condltlcma to fa.mlly Ufe patterna. 
888. FamilY Service& (8-0) Cr. a. W. Prerequlllte: 285. 
An ex!m'fDatlon of organutlou and qeJic1ea. HrviDa 
families. Emphaals on purpoaea, .nmn1, operaUoD, aDil 
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cllentele. Analysis of problems in coordination and dellvecy 
of services to families. Role of volunteers and professionals 
in famlly services. 
408A 408B. Equipment for Care of Modem Fabrics. 
408A: <3-0> Cr. 3. S. 408B: (0-3) Cr. 1. S. Prerequisite: 
T & C 204. 408A: Survey of equipment, materials, and 
procedures design~ for modern fabric care. Relationship 
of /erformance to methods of care. Review of research 
an current Uterature. 408B: Laboratory experimentation. 
Concurrent registration in 408A is required. 
410. Food-Related Major Home Appllance& (3-3) Cr. 4. 
W. Prerequisite: 254, F & N 208. Design and performance 
of ranges, refrigerators, and food freezers. Use and eval-
uation ln terms of utlUty to consumers. 
412. Kitchen, Bath, and UtiUty Area PJannlng. (2-4) 
Cr. 3. W. Prerequisite: Six credits in housing, appUed 
art or architecture, Junior classlflcation. Plannlng ofkltchen, 
batbl and utlllty areas for form, functlont. and economy; 
prob ems of effective use of utllltles; remodeung. 
416. Famllies as Consumers. (3-0) Cr. 3. F.S. Prereq-
uisite: Three credits of psychology, Soc 134, Econ 241 
or 242. The famlly's relationship to the consumer move-
ment; consumer issues; dimensions of the consumer role; 
interaction of consumers, government and the market; 
process of choice; evaluation of information and protection. 
421. Demonstration. (2-4) Cr. 3. S. Prerequisite: 254, sr 211, senior classlftcation. Demonstration as a means 
o integrating and communicating knowledge. Plannlng 
and presentlrig direct audience demonstrations for groups 
of varying size, background, and interest. Reservations 
required. 
425. Seminar. ( 1-0) Cr. 1. F.W.S. Prerequisite: Junior 
classlflcatlon. 
446. Residential UWitle& (2-3) Cr. 3. Alt. F. , offered 
1974. Prerequisite: 240, 264. Natural and technological 
resources for maintenance of comfort, health and safety 
1n the home. Use of natural resources to meet human 
need. Impact of the home on physical environment. 
446. Housl!lg Alternatives for lndlvlduals and Families. (2-3) Cr. 3. F. Prerequisite: 240. Meeting human needs 
through alternative housing forms. Emphasis on internal 
housing environment as influenced by technological and 
physical factors. 
400. Rehabllltatlon Principles and Service& (2-0) Cr. 2. 
F. S. Prerequisite: Junior classification. Programs and ac-
tlvltles designed to return a disabled or handicapped fam-
ily member to functioning in his home and community. 
Presentations by rehabnttation team members with whom 
home economists work. Physical, soclal1• psychological, eco-
nomic, and lntellectuall1mltat1ons of lnatvidual& 
470. Communication With Families. (3-0) Cr. 3. F. W. 
Prerequisite: 270, 385. Principles of communicating with 
famllles of different socioeconomic levels. Exploratlon of 
the role of empathy and sensitivity In establishing help-
Ing relationships with famllles. 
485. Planning Change in the Famlly Environment. (3.0) 
Cr. 3. S. Prerequisite: Nine credits in sociology, psychol-
ogy, urban planning or famllyenvlronment;juniorclasslflca-
tlon. Metho<ls of ldentlfying and analyzing problems In the 
environment of famllles. Technlques of involving families 
In effective processes of panning change. 
.. a_4i88.ThFamlly Finance. (3.0) Cr. 3. F.W.S.SSl. Prereq-
uut te: ree credits of psychology, Soc 134, Econ 241 
or 242. Managerial approaches to flnanclal problems of 
famllles. Decision-making relative to acquiring and allo-
cating income. Financial management focused on consumer 
crhlpedit, savings and investment, insurance, home owner-
s , and estate plannlng. 
489. Managerial Resources and Processes 1n Family 
Ufe. (2-3) Cr. 3. F.W.S. Prerequisite: 375. Processes lri-
volved In management of family resources of human cap-
ital, property, and community opportunities, as well as 
money, time, space, and natural environment. 
490. Special Problems. Cr. arr. Prerequisite: Twelve 
credits lri ap~Ucable courses and permission of instruc-
tor. Consult department office on procedures for filing a 
written plan of study. 
A. Family Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management. 
D. Household Equipment. 
F. Field Trips and Field Experience. 
G. General Famlly Environment. 
H. Honors Program. 
491. Practlcum. Cr. var., 16 hr. maximum. Satisfactory-
fail only. Prerequisite: Permission of instructor. Supervised 
work experience off-campus in the following service areas. 
A. Helping Services. 
B. Consumer Services. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
600. Famlly Environmeut Short Courses. Cr. arr. SS. 
Short courses designed prlmarlly for special groups. Credits 
are not accepted for graduate credit In fiunily environ-
ment. Short courses are offered under the following gen-
eral des!snations. 
A. Family Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management. 
D. Household Equl~ment. 
G. General Famlly Environment. 
604. Research Methods and Techniques. (2-4) Cr. 4. 
F. Research methods and techniques appUcable to studies 
of the famUy as and ln environment. Emphasis on research 
design and problem selection. 
519. Consumer DynamiC& (3-0) Cr. 3. S. Prerequisite: 
415, 488. Consumer roles in the evolution of economic 
society. Analysis of changes in-consumer interactions with 
pubUc and private institutions serving consumer Interests. 
62L Housing and Social Environment. (3-0) Cr. 3. W. 
Prerequisite: 24Q or equivalent, Econ 241 or 242, three 
credits of psychology, Soc 134. Human housing as related 
to social environments: political, economic and sociological 
Management of housing for human development. Emphasis 
on research. 
522. Time and Human Resources. (3.0) Cr. 3. W. Pre-
requisite: Soc 134, 3 credits ln psychology, Econ 241 or 
242. Time, space, and human attributes as basic resources 
in family Ufe. Social and technical concepts for furthering 
attainment of famlly goals through work and leisure. 
523. Management Within Famf)y EnvlronmenL ( 3-0) 
Cr. 3. S. Prerequisite: 375. Phllosophy and trends of man-
agement in the family related to environmental conditions 
and socioeconomic level&. 
540. Advanced Studies ln Household Equipnent. (2-3) 
Cr. 3 each time elected. Alt. F., offered 1973. Prereq-
uisite: 504, 12 credits of household equipnent. Experi-
mental study of appllances designed for automating tasks 
related to food storage, preparation, and cooking; care 
and construction of modem fabrics; and maintenance or 
health, comfort, and convenience in the home. Planning 
and conducting performance tests for studying suitabillty 
of appliances for performing intended service to families. 
570. The Individual and Family Development. ( 3-0) 
Cr. 3. F. W. SS. Prerequisite: Twelve credits in behavioral 
sciences. Experiential learning and encounter with ways 
that interpersonal relationships contribute to the devel-
opment of human potential for individuals and families. 
575. Cultural Foundations of FamJ)y Life. ( 3-0) Cr. 3. 
S. Prerequisite: Nine credits in behavioral sciences. Cul-
tural lnfluences In individual and family developmen~ 
roles of famlly members; values, customs, taboos, an 
rituals related to famlly Ufe. 
578. ~ Analjsls. (3-0} Cr. 3. W. Prerequisite: Nine 
credits 1n behavioral sciences. AnalYsis of conceptuthal framlr d:: 
works ln the area of the family by examining e 
velopment, concepts, asaumptlona, lnadequaclee, and con-
tradlctlons. 
579. Dynamlcs of Family RelatlonahlJIL (3-0) Cr. 3. S. 
Prerequisite: Nine credits 1n behavioral science& PBycho-
soclal analysis of Interpersonal relattonshlps within the 
famlly as lnfiuenced by basic needs, famlllal roles, and 
values and attitudes 1n a changing soclety. 
588. FamilY Economic& (3-0) Cr. 3. F. Prerequlslte: 
Econ 241 or 242, 3 credits 1n psychology, Soc 134. Prob-
lems of measuring famlly Income, wealth, and welfare. 
Programs for lmprovlng adequacy and security of Income 
during famlly llfe cycle. Factors which lnfiuence standards 
and levels of llvlng. 
590. Special Tope& Cr. arr. Prerequlslte: Permlsslon 
of Instructor. Consult department office on procedure for 
fillng a written plan of study. 
A Family Relations and Human Developnent. 
B. Housing. 
C. Consumer Economics and Management. 
D. Household Equlpnent. 
F. Fleld Trips and Fleld Experience. 
G. General Famlly Environment. 
591. Practlcum In FamilY Environment. (as arr.) Cr. 1 
to 6 each tlme elected. fTerequlelte: Completion of 15 
credits of graduate CQursework. Supervlsed experience 
1n the following areas of famlly environment. 
A. Famlly Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management. 
D. Househol~=p~ent. 
G. General F Environment. 
Courses for Graduate Students, major or minor 
604. Seminar. Cr. 1 to 3. F.W.S. 
A. Famtly Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management. 
D. Househol~::6ulpment. 
G. General F y "Environment. 
699. Research. Cr. arr. 
A Famlly Relations and Human Developnent. 
B. Housing. 
C. Consumer Economics and Management. 
D. Household Equlpnent. 
G. General Famlly Environment. 
Farm Operations 
For more infonnation about this curriculum, sec 
College of Agricu/ture-Curriculwn. 
Fisheries and Wildlife 
Biology 
For description of courses, see Z,ooloo and Ento-
moloo. 
FOOD AND NUTRITION 205 
Food and Nutrition 
Wilma D. Brewer, Head of Department 
Professors: Arnrich, Carlin, Eppright (Emeritus), 
McMillan, Miller, Roderuck, Swanson (Emeritus). 
Associate Professors: Garcia, Kenney, Olson, Thompson. 
Assistant Professors: Gillham, judge, jane Love, Mark 
Love, Mairs, McComber, Thora Runyan, William 
Runyan. 
Instructors: Bohnenkamp, Corey, Madden, Munsen, 
Smith, Stang, Stoecker. 
Undergraduate Study 
Courses in food and nutrition acquaint the stu-
dent with the principles underlying the selection, 
preparation, and use of food for human health and 
for the welfare of society. Emphasis is placed on the 
scientific, cultural, and professional aspects of the 
broad area of food and nutrition. 
The department offers work for the degree Bach· 
elor of Science with four majors: community nutrition, 
dietetics, food and nutrition and related science, and 
food science. Each of these majors affords excellent 
preparation for many different kinds of positions and 
provides a good basis for graduate study for students 
who wish to continue for advanced degrees. 
The major in community nutrition offers prep-
aration for work as a nutrition consultant in public 
health, social welfare organizations, extension service, 
or industry. This major is planned for students inter-
ested in helping people everywhere to usc knowledge 
of nutrition for the betterment of their health. 
The nuijor in dietetics is planned for students 
interested in food service and nutrition education. 
Graduates arc prepared for a wide variety of positions 
in hospitals, clinics, sanatoriums, and homes. for 
children and for the aged. They may work as private 
nutrition consultants in cooperation with physicians, 
or as nutritionists with food industries. This m~or 
meets the academic requirements of the American 
Dietetic Association. 
The major in food and nutrition and related sci-
ence prepares students for positions as research assist· 
ants in laboratories of colleges and universities, re· 
search institutes, government agencies, industries, 
and foundations. It affords an especially strong back· 
ground for graduate work. 
The major in food science serves those who are 
interested in preparation of food and in food-product 
development in experimental kitchens or laboratories 
of irtdustries or universities. It prepares students for 
food-product development or food-promotion pro· 
grams in industries, for food editonhips in papers 
and magazines, and for conducting food-centered 
programs on radio and television. It leads to careers 
in consumer services in business and industry. 
Graduate Study 
The department offen work for the degree Master 
of Science with majors in food science, nutrition, 
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and food and nutrition, and for the degree Doctor 
of Philosophy with m~ors in food science and in 
nutrition, and minor work for students taking major 
work in other departments. 
Prerequisite to major work is the completion of a 
curriculum in food and nutrition substantially equiva-
lent to that required of undergraduates at Iowa State 
University. Students with undergraduate majors in 
biological and physical sciences are qualified for grad-
uate study in food science and nutrition. 
Students taking major work for the degree Doctor 
of Philosophy either in food science or in nutrition 
may choose minors from other fields of home eco-
nomics as well as from chemistry, biochemistry, 
bacteriology, economics, food technology, journalism, 
psychology, physiology, statistics or other related 
fields. There is no foreign language requirement for 
the degree Master of Science. For the degree Doctor 
of Philosophy, the foreign language requirement may 
be met by: (1) demonstration of a satisfactory read-
ing knowledge of two languages (French, German, 
Spanish, Russian); (2) competence in communication 
in one of the above languages as demonstrated by 
examination or as indicated by two years of course 
work (C grade or better) in the baccalaureate pro-
gram. 
Open to graduate students for minor only: 305, 
410 413, 414, 419, 431, 432, 433. 
Courses Primarily for Undergraduate Students 
107. Nutrition and the Pamll.v's Food. (4-0) Cr. 4. F. 
W.S.SS. Prerequisite: Blol lOlA: or 101, 102B or Zool 
155. The selection and use of food for health and satis-
faction of the Individual and the family. 
201. Orientation to Food and Nutrition. (1-0) Cr. 1. 
F.S. Prerequisite: Freshman or sophomore classlflcatlon. 
Scope and slgnlftcance of food and nutrition; professional 
opportunities. 
208. Principles of Food Preparation. (3-6) Cr. 5. F.W.S. 
Prer~ulsite: Credit or classlflcation ln Chem 231 or 334 
and F & N 107 or 232. Appllcation of scientlftc principles 
ln the use and preparation of selected food products. 
214, 216. Foods I and IL 214: (2-6); 215: (1-6) Cr. 
4 each. F. W.S. Prerequisite: 214: Chem 231 or 334, credit 
or classlflcation ln F & N 107; 215: 214. Composition 
and structure of foods and principles underl~ pre~ 
aration of food products of standard quality; behavior 
and Interactions of constituents of food. This sequence 
ls prerequisite for advanced study of food. 
232. Nutrition of the ChlJd and the Family. (3-0) Cr. 
3. F.W.S. Prerequisite: Blol lOlA or 101, 102B or Zool 
155. Nutrltlonal needs during reproduction, growth, and 
later Ufe; adjusting meals to meet the needs of famlly 
members. Not avallable to students with credit In 107, 
305 or 410. 
303. Family Meal Management. (3-3) Cr. 4. F.W.S.SSI. 
Prerequisite: 107 or 305; 208 or 215. Thompson. Choice, 
purchase, preparation, and service of foods; a study of 
foods on the market; time, energy. and money manage-
ment ln relation to feeding the famlly; consideration of 
nutritional needs, food habits, and soda! customs of family 
groups. 
304. Senaoey Evaluation or Food. (1-4) Cr. 3. Alt. s. 
Prerequlalte: 208 or 215 or F Tch 114. .1\,ppllcatlon of 
principles of senaory evaluation of the quaUty of foods. 
Methodology for taste panels. Correlation of data with 
objective measurements of food quality. 
305. Nutrition and Dietetics. (3-3) Cr. 4. F.W.S. Pre-
requisite: 3 credits In biochemistry; Blol lOlA or 101, 
102B or Zool 155; junior classlflcation. Physiological and 
chemical bases for nutrient needs; factors to consider ln 
satisfying these needs for Individuals and populations. 
320. Fundamentals of Food Measurements. (1-6) Cr. 
3. S. Prerequisite: 215, 303L Phys 106 or 111. Advance 
reservation required. Miller. tsaslc concepts and principles 
of the assessment of foods; Introductory aspects of sub-
Jective and objective evaluation of food quality. Certain 
basic Influences ln food acceptance patterns. 
400. Fteld Study Tour. Cr. R; F.S. Prerequisite: A: Cre-
dit or classlflcation in 409; B: Senior classlfication, per-
mission of Instructor. A: Observation of the dietitian ln 
a medical teaching center, hospital, cllnlc, and public 
health department. B: Guided study tour of Industrial 
food centers, food research laboratories, and experimental 
test kitchens. 
4M. Semlnar ln Food and Nutrition. (2-0) Cr. 2. F.W. 
Prerequisite: 305, senior classlflcation. Majors only. Brewer. 
Orientation to professional work; state, national, and Inter-
national problems ln food and nutrition. 
410. Nutrition During Human Growth and Development. 
(2-2) Cr. 3. F.S. Prerequisite: 305. Nutritional needs during 
growth and reproduction; problems ln feeding Infants, 
children, and women during the reproductiveperiod;lndlces 
of growth and development. 
411. Experimental Studies of Food. (2-6) Cr. 4. F.W. 
Prerequisite: 215, 3 credits In biochemistry, senior classl-
O.cation. Miller. Application of sclentlflc principles to the 
solution of problems ln food preparation. Not to be taken 
by majors ln food science or students deslrlng to take 
421 and 422. 
413. Community Nutrition. (2-3) Cr. 3. F. Prerequisite: 
305. Survey of current public health nutrition problems; 
food misinformation; food habits of population groups which 
have a high incidence of malnutrition; discussion of com-
munity programs designed to help solve problems. Field 
trips In conjunction with programs of Iowa State Depart-
ment of Health or Cooperative Extension Service. 
414. Seminar ln Community Nutrition. (2-0) Cr. 2. S. 
Prerequisite: 413. Methods used ln making dietary studies 
and judging apparent nutritional status; use of findings 
ln phinnfng community nutrition programs. 
415. Introduction to Nutrition Research. (0-9) Cr. 3. 
F.W.S. Prerequisite: 305, B & B 305; Chem 211 or B & B 
311; permission of Instructor. Introduction to methods 
used ln nutrition research with appllcatlon to selected 
problems. 
418. Methods of Teachlnsr Nutrition. (3-0) Cr. 3. W. S. 
Prerequisite: 431, Psych 33'"3. Objectives, organization of 
subject matte~f!ictical application of methOds and tech-
niques for tea patients, medical and dietetic interns, 
student nurses, an employee& 
419. The Dynamics of the Family Food Economy. (3-0) 
Cr. 3. Alt. W., offered 1975. Prerequisite: Econ 242, junior 
or senior classlflcation. The paramenters of the family 
declslon-maklng focused on food1 trends ln food marketing, fundamentals of the food marKet economy. Optimizing 
competence ln the food market to achieve basic human 
needs and wants. 
420. History of Food. (2-3) Cr. 3. F. Prerequisite: ~20z 
9 credits ln social sciences. Miller. Study ()f our fooa 
heritage; historical perspectives as they Influence and 
determine present-day foods of families. 
421. Prlnclples of Food Sclence 1. (2-6) Cr. 4. F. Pre-
requisite: 320, B & B 301, 311. Experimental approach 
to the study of factors lnftuenclng behavior of foods: eggs, 
emulsions, gels, batters, and meats. 
422. Principles of Food Sclence n. (2-6) Cr. 4. W. Pre-
requisite: 421. Miller. Experimental approach to the study 
of doughs, fats and olls. 
423. Introduction to Beeearda In Food SdeDCe. ( 1-6) 
Cr. a S. Prere=: 422. Miller. Guidance and lndlvldual 
experience In g, executing and reporting a problem 
In food research. Interpretation and evaluation of per-
Unent literature. 
428. llultlcultural Food Pattema of l'amlllea. (0.6) Cr. 
a s. PrerequJalte: 422 and ~on of instructor. Studv 
and preparitlon of the food and beverage common to anil 
cbaracterlztng famlly fooda In other countries. 
430. Su~ Boeptal ~ence. Cr. a SS.F. Pre-
requlalte: Senior claaislficatlon ln food and nutrition. 
SuD8l'vlaed ezperJence In a hoQ!tal dietary _department. 
Advance approVal by deparbnent head 18 required. 
431. Diet Therapy L (4-0) Cr. 4. F.W. Prerequisite: 
305. Baste blocbemlcal and phyalologlcal condltlona which 
necessitate dietary modlflcatlon 88 a part of the thera-
peutic management of the patient; rOle of dletltian In 
hospital and other health services. 
432. Diet ~_y D. (2-0) Cr. 2. W.S. ~ulslte: 
431. Rationale for dietary modlftcatlons required 88 part 
of therapeutic management of certain blochemlcal and 
phyalolo~ conditions; role of the dietitian In the hospital 
and other health services. 
433. The Biological Baals of Nutrition. (3-0) Cr. 3. 
Alt. S. Pre~uls1t8: 306. The lnterrelatlonablp of nutrition 
and human blOloglcal functions. 
490. ~al Problems. Cr. arr. Prerequlslte: 306 and 
permission of department head and Instructor. 
H. Honors Program. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
600. Short Courae. Cr. arr. SS. Prerequlslte: Perm1881on 
of instructor. 
621, 622. 623. Selected Studies ln Food Sdence. (1-6) 
Cr. 3 each. Yr. Prerequlslte: 215, B & B 301 or 311; 
Bact 300. 621, 522: Experimental approach to the study 
of chemical and pJ:lysical properties of Interactive com-
ponents of selected foods; correlated emphasis on selection, 
appllcatlon, and evaluation of pertinent llterature. 623: 
Indlvldual design, execution, and summarization of the 
laboratory Investigation of a problem In food research. 
Emphasis on development of critical evaluation and Inter-
pretation of data and supporting llterature. 
550. Proceued Foods. (3-0 or 6) Cr. 3 or 5. S. Prereq-
uisite: 521, 8 & B 405, Bact 413. Physlcal and cheuilcal 
aspects of commerc1ally prepared foods; methods of stan-
dardization, preservation, evaluation of quallty. 
690. Spedal Topics. Cr. arr. Prerequisite: 305 and per-
mlsslon ol department head and Instructor. 
A. Nutrition. 
B. Food Science. 
C. Professlonal Problems. 
Coones for Graduate Students, major or minor 
601. PrfDdplea ofNutrltlon. (3-0) Cr. 3. W. Prer~te: 
306, B & B 306. Advanced study of nutrition. Required 
of all graduate students ln the department. 
606. Chemical liethoele for Reaearch ln Food and Nu-
trition. (1-9) Cr. 4. F. Prerequlalte: 306; Chem 211 or 
equivalent. Kenney. Appllcatlon of chemical techniques to 
research In nutrition. 
607A, 6078. Animal ~mentation In Nutrition Re-
eeareb. 607A: (1.0 or 3) r. 1 or 2. W.; 607B: (0-6) Cr. 
2. S. Prerequlalte: 606 or Chem 211 or equivalent. Amrlch. 
FOOD TECHNOLOGY 20'1 
The animal feeding ~ent 88 a technique In nutrition 
research. Two quarters taken consecutivelY are required. 
Principles ami baalc exoerlmental dellKn ~ small lab-
oratory animals. lndlvldual problema lD the animal lab-
oratory. 
609. Seminar. Cr. R; F.W.S. Required of aD graduate 
majora In the Food and Nutritlon Department. 
815. Advanced Nutrltlaa. (3-0) Cr. 3 each tlme elected. 
F.S. Prerequlalte: 601. Arnrlcb, Kenney, Roderuck. Runyan. 
Series of one-term courses on auch to~ea u proteins, 
vltamlna, minerals, llplda, en~ metabOllam, eValuation 
of nutritional atatus. Clualcal 8nd c:urrent research Ut-
erature In each areL 
818. Reaeuch liethoele ln Food ScleDce. (1-8) Cr. & 
F. or W. Prerequlelte: 621, Chem 336, Bact 413. AppUca-
Uon of llhYslcal, chemical, and orpnoleptlc techniques to 
research tD food sclence. Uee of experimental dealp. anal· 
ysl" nf tlata and review of Uterature. 
ao. Advanced Pood .Sdtmee. (3-0 or 2) Cr. 8 or 4. 
~ulalte: 619. CarllD. Phvalcal and chemical behavior 
of c food eonatltuent& sertea of nonaequence counea 
on auch toplca u protein, fat, carbohydrate. 
880. Modem Vlewa of Nutrltlcm. (An 8 680) See Animal 
Science. 
699. Beaearch. 
A Nutrition. 
B. Food Sclence. 
Food Technology 
Verner H. Nielsen, Head of Department 
Professors: Carlin, Goll, Hammond, Hartman, Iverson, 
Kline, Kraft, LaGrange, Marion, Reinbold, Snyder, 
Walker. 
Associate Professors: Parrish, Rosenberger, Rust, Stro-
mer, Topel, Wright. 
Assistant Professors: Hasiak. 
Undergraduate Study 
For undergraduate curriculum in Food Tech· 
nology, see College of Agriculture, Curricula. 
Food technology is a curriculum administered by 
the College of Agriculture. It consists of the applica· 
tion of the sciencea (especially chemistry, micro· 
biology, and ensineering) to the development, manu· 
facture, marketing, and protection of food products. 
The many facets of food technology, such as research, 
development, processing, packaging, quality control, 
marketing, foreign trade, and governmental auper· 
vision create a variety of interesting career oppor· 
tunitiea. The cuniculum ia comtructed according to 
the recommendatiom of professional societies. It has 
been made flexible 10 that a student after taking a 
core of basic courses in food proceuing, preservation, 
sanitation, and analysis may speda1ize in those fields 
of the food industry that are most attractive. 
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Business 
Students who are particularly interested in pur-
chasing and sales management, marketing, and the 
economic aspects of the food industry may elect the 
business minor, in which courses in industrial man-
agement, economics, and communications replace 
aome of the courses in the physical and biological 
sciences. 
Special Programs 
Students who wish to combine education in mech-
anical, chemical, or agricultural engineering with that 
in food techno!~ may arrange a special five-year 
program leading to Bachelor of Science degrees in 
food technology and that of the engineering depart· 
ment selected. 
Minor work is available to students IIU\ioring in 
other curricula by completing 15 credits (for second 
minor) or 20 credits (for first minor) of selected 
courses in food technology. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with m~or in 
food technology, and minor work for students m~or· 
ing in other departments. Graduate work in meat 
science is offered as a joint m~or in animal science 
and food technology. Within the food technology 
major, the student may specialize in bacteriology or 
dairy microbiology. 
The department also participates in the inter-
departmental programs of cell biology and water 
resources. (See Cell Biology and Water Resources.) 
Prerequisite to m~or graduate work is the satis-
factory completion of an undergraduate curriculum 
essentially equivalent to the food technology cur-
riculum offered in this department or the completion 
of a curriculum in a related science such as dairy 
technology, bacteriology, chemistry, biochemistry, or 
engineering. Preparation in biology, chemistry, phys-
ics, and calculus along with knowledge of food pro-
cessing, sanitation, and preservation are particularly 
desirable for those intending to pursue graduate work. 
The foreign language requirement for the degree 
Master of Science is a reading knowledge of one 
foreign language, as evidenced by a score of 400 or 
more on the ETS examination. The foreign language 
requirement for the degree Doctor of Philosophy is a 
reading knowledge of one foreign language, as evi-
denced by a score of 500 or more on the ETS ex-
amination and by satisfactory completion of one year 
of college study in the same language. German, 
French, Russian, and Spanish are acceptable foreign 
languages. Other languages, including English for 
foreign students, may be acceptable based on the 
judgment of the student's graduate committee. 
Courses open to graduate students for minor 
credit only: 398, 412, 414, 449, 450, 491, 492. 
Exceptions may be made for graduate majors whose 
undergraduate preparation was not in food or a 
food-product technology but in a related science. 
Upon approval of their graduate committees, they 
may take dairy and food industry courses with 400 
numbers for graduate credit. 
Courses Primarily for Undergraduate Students 
All courses with numbers less than 500 are open 
to undergraduate students on a satisfactory-fail basis. 
110. Technical Lectures. (1-0) Cr. R; F. Orientation 
In preparing for a career as food technologist. 
114. Introductory Food Technology. (3-3) Cr. 3 or 4. 
W.S. Composition and _ph)I:Pical properties of foods. Meth-
ods of preserving foods. Factors Bffectlng consumer ac-
ceptance. History of food technology. Government regulation 
of food Industry. 
202. Baste Food Industries. (3-0) Cr. 3. W. Prereq-
uisite: 114 and permission of instructor. Manufacture Of 
baste food products. Food packaging. Application of new 
processes to the food Industry. 
3»5. Procesalng and Marketing of F1uld Milk. (3-0 or 
6) Cr. 3 or 5. Alt. F., offered 197 4. Prerequislte: Chem 
231 or 335. Biol 10 lA Reinbold The application of micro-
biology, chemist~, and technology to the processing and 
distribution of ftuid mllk products; sanitary standards; 
quality control 
39& Semlnar on the World Food Problem. (2.0) Cr. 2. 
Prerequislte: 114 or 202. F. Kraft and Snyder. Study 
of the task of provldlng food for the world's population. 
Class discussions based on readings In population growth, 
food production, avallablllty of plant and an.lmal proteins, 
new foods, food supplements, nutrition, and barriers to 
agricultural development. Satisfactory-fall basts. 
412. Food Preservation. (Bact 412) (3-0 or 6) Cr. 3 or 
5. F. Prerequisite: Biol lOlA. Kraft. Preservation, main-
tenance of quality of food products. Field Trips. 
414. Food, Mllk and Water Sanitation. (Bact 414) (3-0 
or 6) Cr. 3 or 5. S. Prerequisite: Biol lOlA. Walker. Con-
trol of biological, cheD;llcal, and physical environments In 
malntalnlng proper sanitation and safety of foods and 
water. Regulations governing sanitation. Field trips. 
449. Food Chemls~. (3-6) Cr. 3 or 5. F. Prerequisite: 
Chem 231 or 335. Hammond. The structure, properties, 
and reactions of b:Jlportant food constituents and basic 
food commodities. Tlie analysts and composition of food 
products. 
450. Dairy Microbiology. (Bact 450) (3-6) Cr. 3 or 5. 
W. Prerequislte: Bioi 1 OlA.. Reinbold. Beneficial and harm-
ful microorganisms ln mllk and mllk products. Standard 
methQds of bacteriological analysis. Prevention of tnlcrQbial 
spoUage. 
490. Special Problems In Dairy and Food Technology. 
(().6 or 9) Cr. 2 or 3. Prer~ulsfte: Junior classlftcatlon, 
quality-point average of 2.5 or more for preceding two 
quarters. Laboratory Investigations, assigned rea<Ilnp, 
and reports on chemical, mlcroblological, and processing 
p~oblems c:l food products. 
H. Honors Program. 
491, 492. Introduction to Food Processing S~atems. 
(3-0 or 3) Cr. 3 or 4. Alt. F. W., offered 19"73. Prereq-
uisite: 202, Math 109. 491: Processing of several fooCi 
commodities wUl be used to mustrate food processing 
systems and unlt operations. 492: Pacluyp.ng1 qUality con· trol, plant design and layout as applied to 100d process-
Ing. 
499. Unde~uate Seminar In Food Technology. ( 1-0) 
Cr. 1. May be taken twice for credit. S. Prerequisite: Ju-
nior standing. Snyder. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
647. Food Technology. (2 or 3-0) Cr. 2 or 3. F.W.S. 
Prerequisite: Permlsslon of Instructor. Selected toplca ln 
food technology. Schedule of presentation wlll be &Dllounced. 
M8. Food Industry BeaulaUona. (2.0) Cr. 2. Alt. S., 
offered 1974. Prerequlalte: Permlsslonoflnstructor.Nielaen. 
Study of International, federal! state and local regulations 
affecting food products development, manufacture, and 
marketing; standards and deflnltlona; food safety and con· 
sumer protection. 
Courses for Graduate Students, major or minor 
623. Topics ln Food Chemistry. (3-0) Cr. 3. Alt. W., 
offered 1974. Prerequlalte: 449 or permission of lnatruc· 
tor. Hammond and Snyder. The chemlstry of processes 
leading to chanaes ln flavor. texture, or color ln foods. 
640. Food Protelna. (3-0) Cr. S. Alt. F., offered 1978. 
Prerequlslte: B & B 404 or permission of Instructor. Fun-
damental properties of protein systems found ln milk, 
eggs, meat, and cereal gralns. Effect of processing on 
food proteins. 
656. Advanced Food Microbiology. (Bact 656) (5-0) Cr. 
5. Alt. S., offered 1974. Prerequisite: 450, Bact 413 or 
permission of Instructor. Relation of the phyalologlcal and 
taxonomlc I!'QUplng m microorganisms to the processing 
technology Of dairy products, meats, poultry, eggs, fruits, 
and vegetables. 
660. SemlDar. ( 1.0) Cr. 1. F.W.S. 
670. 8Decla1 Problems ln Food Technology. Cr. arr. 
Prerequisite: A major or mlnor ln food technology or dalry 
mlcrotilology. 
699. Research. 
Foreign Languages 
Walter D. Morris, Head of Department 
Professors: McVicker, Schwartz, Soto. 
Associate Professors: Bernard, Graupera, Judith Lacasa, 
Michelsons. 
Assistant Professors: Bruner, Chatfield, Courteau, Dow, 
Kahn, Norman, Rwnold, Sullivan, Thogmartin, von 
Wittich. 
Instructors: Font, Freyermuth, Froewiss,johnson,jaime 
Lacasa, Nabrotzky, Smith, Valdes, Van Iten, Vengris, 
Vinograde, Yviricu. 
Undergraduate Study 
Courses offered by the Foreign Language Depart· 
ment are designed to give students a knowledge of 
the fundamentals of the language, and of the culture 
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and the literature of the people whose language is 
being studied. 
The department offers nuijors in French, German, 
Russian, and Spanish, leading to the degree Bachelor 
of Arts. For a complete statement of degree require· 
ments, see Scienus and Humanities, Curriculum. 
M~on in the various languages are required to 
complete at least 57 hours, with 36 houn at the 
300 level or above, with the possible inclusion of 
credits gained by examination, applicable to the 
ml\ior, limited to 21. The courses include sequences 
in civilization, composition, and conversation and 
literature. 
Students who have had foreign language training 
in high school in a language offered at Iowa State 
may obtain credit by passing appropriate examina-
tions. Native speakers of the foreign languages may 
take certain courses in their languages at the 300 
level or above, or may obtain credit by passing 
appropriate examinations at that level. 
Graduate Study 
Courses open for graduate minor credit are: 407, 
408, 409, 410, 411, 412, 413, 414, 415, 440, 441, 
442, 443, 464, 465, 466, 473, 474, 475, 491, 492,, 
493. 
Courses Primarily for Undergraduate Students 
Courses in French 
10 1 102. 10& Elemeutary French. (3-2) Cr. 4 each. 
101: RW.SSL; 102: W.S.SSII; 103: F.S.SSL Prerequlllte: 
101: Elementary sequence open to atudenta with leas 
than two years lnetructlon 1n French at the Jdgb IChoo1 
level; 102: 101; 103: 102. Introduction to French with 
emphaela on developalent of aural-oral aldll8 with IDtentlve 
use of the languaae laboratory. 
lOlA. Be~ Knowt~e of Sdentllc J'rench. (3-0) 
Cr. R; SS. Essentlala of Flinch grammar to ~rmlt use 
of the ~ aa a research tool with aid of ill~. 
For graduate student& Em~ on problem. of trana-
latlon. 
2)4. French 1\'onandaUcna. (2-1) C~ 2. W.S. Prerequlllte: 
Credlt or claaalftcaUon ln 21 L Dlctlon and lntonattoD. De-
velopnent of po~r French accent tbroush dlonetlca, 
mechanics of aound formation, ayUablflcatiOn, lDflecUon. 
and Intonation. Required for French majora. 
2»1'z_2»8, 2)a SurveY. of FrenCh Uteratare. (~ C~ 8 
each. Yr. lftrequlalte: 10& Study of re~ ve ae-
lectlona of FrenCh llttrature froni Ita odgiDa to modem 
tlmea. Main empbaata u~n readlna comprebenl!on. Lec-
tures and dlacueatona 1n English. 15estmed ea~y for 
nonmajora with a requlrem:ent beyona the ilem~ 
course but recommended to maJora u an lntroductlon to 
400-level courses 1n the novel. drama, and ~. 2)7: 
Mlddle Agee, Renalaaance, and seventeenth cen~. ms: 
Eighteenth and early nineteenth century. 209: Late nine-
teenth and twentieth century. 
210. Norltude and Afro.l'rench Uteratare. (3-0) Cr. 3. 
S. Prereqalslte: 103. 1"'!he Nlgrltude movement and lt1 founders: S~ Caatre.v:lcaamu. Oral llter:= 
!n'T ~tiona ~~~aP!'lb ~: :eat Tblrd-
world_ poetry and P-ro•e Jzi ~ from the newl,Y. e~~ 
lng African atates. Rea::;;r 1n French;-leCtutea mEn 
IDCiependent readmit reportlns of new worb with 
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emp.bula on problems corresponding to those of Afro. 
Americana and minority or underprlvtleged peoples every-
where. 
211, 212 213. Intermediate French. (2-2) Cr. 3 each. 
Yr. Prereq;r.lte: 211: 103; 212: 211; 213: 212. Continued 
emphaala on development of aural-oral sldlla and mas-
tery of basic principles of French grammar. 
811, 312, 81& Elementaly French Composition and 
Coovenatlon. (8-0) Cr. 3 eich. Yr. Prerequisite: 213. 
Contlnulna review 01 grammar with a survey of litera-
ture aa a baala for composition and conversation practice 
and lmproved readlnJ sldlL Incorporates an IntrOduction 
to tec:hnlquea of explication de textea to develop crltlcal 
sense In preoaratlon for advanced llterature courses. 
814, 815, 316. Prenc:h Qvlllzatlon. (3-0) Cr. 3 each. 
Yr. Prerequlslte: 213. Study of hlatory, art, archltecture, 
music, social lnatltutlons of France. Lectures and discus-
sions In French. 314: From Charlemagne through the 
Valola dynasty. 315: The Renaissance through the rev-
olution. 316: The Napoleonic era through modern time& 
401, 402, 40& Advanced PHndl ComJI)Iltkm and Con-
venation. (3-0) Cr. 3 each. Yr. Pterequla1te: 313. Inten-
sive compoaltlon and conversation practice using Uterary 
masterpecea aa a basis for development of an appre-
ciation for style, Idiomatic usages, and effective expres-
llon of Ideas aa well as for Improvement of speaking and 
writing akll1& Increased em~asla on vocabul~ building~ 
grammatical correctness, and compatiblllty of style ana 
content. 
401, 408, 409. Prench Proee: The Development of the 
Novel Form. (3-0) Cr. 3 each. Yr. Prerequisite: 313. 
French prose from Its beginnings to the present day 
with speclal emphasis on the development of the novel 
for.n. Lectures and discussion In r'rench. 407: Early 
prose writings and the early novels through the age of 
imllghtenment. 408: The century of the novel: Roman-
tlclalli, ReaUsm, NaturaUsm. 409: The novel since 1900. 
410, 411, 412. P'fench Drama. (3-0) Cr. 3 each. Yr. 
Prer~ulalte: 313. French dramatic literature from the 
Middle A_gea to the J)reaent ~. Lectures and discus-
sions In French. 410: Middle Ages and Renaissance the-
ater; the beglnnlnga of the classical drama, Comeme. 
411: Claaalcal drama. Racine and Molllre; tragedy, com-
edy, and the D1Yimfl Bourgeot. of the ~teenth cen-
tury; Romantlclam, Reallam;; and Naturalism In the the-
ater. 412: The theater Iince 1900. 
413, 414, 414. French Poetry. (3-0) Cr. 3 each. Yr. 
Prer,ulalte: 313. Lectures and discussions ln French. 
413: ntroductlon to French prosody and textual anal-
yala aa applied to poetry. 414: The Romantics and the 
Symbolists. 415: The twentieth century. 
Courses in German 
131 182. 13& Elementary Gel'ID8D. (3-2) Cr. 4 each. 
131: F.w.SSL; 132: w.s.ssn:; 133: F.S.SSL Prerequisite: 
131: Elementary sequence o~ to students with less 
than two years lnatructlon ln German at the hiP school 
level; 132: 131; 133: 132. Introduction to German through 
the aural-oral appoach with Intensive use of the language 
laboratory. 
131A, 132A. Be~ Knowledae of SclentUlc German. 
(3-0) Cr. R. 131A: SSl.; 132A: SSil. Esaentlala of German 
~ar to permit use of the language ln research with 
ald of dlctloDaey. For graduate stucrent& Empbasil on 
IX'Qblema of tranalatlon. 
288. 23'J. 238. Intermediate German. (3-0) Cr. 3 each. 
Yr. Prerequlllte: 236: 1s:J
1
:,: 236; 238: 237. Review 
of grammar, selected re further practice In oral 
and written communlcatlou. 
836, 831 33& Gelman CtvWzatlcm. (3-0) Cr. 3 each. 
Yr. ~~ 23& German history, Bit, lllld architec-ture. lectures, and dlacuaalons In German. 338: 
Germanic and mlgratlona; Charlemagne and the 
~an alssance to 850. 337: The Holy Roman 
EmJire of the German Nation Romanesque and gothic 
art and archltecture. 338: The Reformation; the Thirty 
Years War; the rise of Prussia. Art and architecture since 
1450. 
339, 340, 34L Elementary German ComJX)idtlon and 
Conversation. (3-0) Cr. 3 each. Yr. Prerequisite: 339: 
Eighteen credits ln German; 340: 339; 341: S40 .. Thorough 
review of German grammar. Ptactlce ln wrltlng and speak-
Ing German. 
342, 343 344. Elahteenth Century German Literature. 
(3-0) Cr. S each. "lr. Prerequlslte: Eighteen credits In 
German. 342: German literature of the Enlightenment. 
Dramas and literaey crltlclsm of Lessing. Wieland and 
the development of the German novel llococo poetry. 
343: German literature of the Storm and Stress period. 
Klopstock, Herder, poetic theory, drama of social crlt-
lclsm. Kllnger, Lenz, ~ung Goethe, ~oung Scblller. 344: 
German literature of the Classical Period Influence of 
Greece on Germany, humanism, Goethe, Scblller, and 
H"olderlln. 
345, 346, 341. German Literature from 1800 to the 
Present. {3-0) Cr. 3 each. Yr. Prerequisite: Elahteen cred-
its In German. 345: German literature of tlie romantic 
period. Readings and discussions In romantic concepts 
of reUglon, art, poetry, folk Uterature, the Middle Ages, 
and the supernatural 346: German literature since 1830: 
Young Germany, poetic reallsm and naturallsm. Em}ila-
sis on develoJDlent of the German theater. 347: Twen-
tieth century German literature from expressionism to 
present-day documentary writing. Interpretations and 
evaluations of prose, fiction, drama, and poetry In cul-
tural context. 
440. Goethe's Faust, Part L {~) Cr. 3. F. Prerequlslte: 
344 or 34 7. Interpretation, Including the Faust legend 
and tradition In literature. 
441, 442, 443. Advanced German Composition and 
Conversation. (3-0) Cr. 3 each. Yr. Prerequisite: 341. 
Intensive practice In composition and conversation, using 
literary masterpieces as a basis for written and oral d18-
cusslon. 
Courses in Russian 
121, 122, 123. Elementary Russian. (4-0) Cr. 4 each. 
Yr. Prerequisite: 121: Onen to students with less than 
two years Instruction In ltusslan at the high school level. 
122: 121; 123: 122. Introduction to Russian through the 
aural-oral approach. Essentials of grammar necessary for 
reading, writing, comprehension, and conversation on an 
elementary level. · 
224, 225, 226. Intermediate Russian. (3-0) Cr. 3 each. 
Yr. Prerequisite: 224: 123; ~25: 224; 226: 225. Systematic 
review of fP'&mmar. Reading of Russian short stone& Com-
position and conversation. • 
324, 325, 326. Advanced Ruaslan. (3-0) Cr. 3 each. Yr. 
Prerequisite: Eighteen credits In Russian. ComJI)sition 
and conversation based on milsterpieces of Russian lit-
erature. Survey of Russian literature from the tenth cen-
tury to the ~nsent. 
32'1, 328, 329. Ruaslan QvWzaUon (3-0) Cr. 3 each. 
Alt. Yr., offered 1913-14. Prerequisite: 226. Survey of 
history, art, archltecture, muslc, geography, and economic 
development of the Russian nation. Lectures and discus-
sions ln Russian. 
421, 422, 423. Advanced Russian Composltlon and 
Conversation. {~) Cr. 3 each. Alt. Yr., offered 1974-
1975. Prerequlslte: 421: 326; 422: 421; 423: 422. Inten-
sive practice In writing and speakiJur Russian. 
421 .._ 429. Literary Masters of the Nineteenth Cen-
tury. (3-0) Cr. 3 each. Alt. Yr., offered 1974-75. Prereq-
uisite: 326. Soclal and artlstlc trends ln Russlan Ufe as 
reflected ln works of writers such as Pushkln Lermontov, 
Gogol, Turgenev, Tolstoy, Dostoevsky, and Chekhov. Lec-
tures and discussion ln Russian. 
Courses in Spanish 
151 152 158. Elementary 8Danlab. (3-2) Cr. 4 each. 
151: RW.SSL; 152: W.S.SSI[; 153: F.S.SSL Pre~ulslte: 
151: Elementary sequence open to students with less than 
two years instruction 1n Spanish at the blah school level; 
152: 151; 153: 152. Essentials of construcBon and vocab-
ulary with an aural-oral approach and with use of the 
language laboratory. 
251, 252, 253. Intermediate Spanish. (~) Cr. 3 each. 
Yr. Prerequlslte: 251: 153; 252: 251; 253: 252. Review 
of the basic elements of the Spanish language. Further 
intensive practice in oral communication. Directed prac-
tice 1n writing. Development of fluency with Idiomatic 
expressions. Reading of short selections. 
351, 352, 358. Introduction to Spanish Literature. (3.0) 
Cr. 3 each. Yr. Prerectuislte: 253. 351: Hlghllahts of Span-
Ish poetic and prose literature from the early ldlddle Ages 
through the Renaissance. Readings, discussion, lectures, 
and llmlted individual research. 352: Selected readings 
from the Golden-Age novel, theater, and poetry. Hlgn-
llghts of Romantic theater and poetry. Readings, discus-
sion, lectures, and llmlted individual research. 353: Hlgh-
llghts of the Reallstic novel, lbst-Romantic poetry, and 
theater. Selected readings from prose, poetry, and tD.eater 
of the twentieth century. Readings, dlscuaslon, lectures, 
and llmlted research. 
364, 355, 366. Elementary Spanlsh Composition and 
Conversation. (3-0) Cr. 3 each. Yr. Prerequisite: 354: 
253; 355: 354; 356: 355. Practice in writing and speaking. 
Development of fluency in the use of Idiomatic ~res­
stan. Emphasis on a strong vocabulary. Review of gram-
mar. Intensive discussion ln Spanish from the beglnnlng 
of the course. 
357, 358, 359. Spanish and lbero-American ClvlUzatlon. 
(3-0) Cr. 3 each. Yr. Prerequisite: 253. From earllest 
times to the present. Survey of the art and archltecture, 
as well as the social structure of Spanish life. 359 ls de-
voted exclusively to the study of Latin America. Lectures 
and discussion in Spanish. 
464, 465, 466. Introducf;Jon to Spanish American Lit-
erature. (3.0) Cr. 3 each. Yr. Prerequisite: Twenty-four 
credits in Spanish. 464: The Colonial Period. Selected 
readings in historical and llterary materials from the time 
of the conquest to the period of struggle for lnde~ndence. 
465: The nineteenth centl.!ey. Selected rea~s from the 
postcolonlal period to include reallsm and modernism. 
466: The ContemPQr~ Period. Selected readings from 
p-ose and poetry of the twentieth century. Lectures and 
discussion In Spanish. 
467, 468 469. Advanced S~h Compoeltlon and Con-
versation. (3-0) Cr. 3 each. Yr. Prerequisite: 467: 3!~ 
468: 467; 469: 468. Intensive practice in writing 
speaking. Use of cultural essays and n~wspapers as a 
basis for conversations and compositions. Further increase 
of vocabulary and knowledge ~ Idiomatic phrases and 
expressions. Emphasls on diction and intonation. 
473, 474, 475. Hispanic Prose. (3-0) Cr. 3 each. Yr. 
Prerequisite: Twenty-four credits In Spanish. 4 73: The 
Renaissance and the Golden-Age novel of Spain. Inten-
sive reading of key works. Dlscusslon, lectures, and ln-
dtvldual research. 474: The Spanlsh novel of the nine-
teenth and twentieth centuries. Intensive reading of key 
works. Dlscusslon, lectures, and lndtvldual researCh. 4 75: 
Spanlsh-American short story and novel ~ the twentieth 
century. Quiroga and Borges. The novel of the Mexican 
Revolution; the lndtgenlst, Gauchesque" and Land novels. 
The Psychological novel and the novel of Magical Real-
Ism. 
477, 478, 479. mapanlc Drama. (~) Cr. 3 each. Yr. 
Prerequlslte: Twenty-four credits in Spanish. 477: Drama 
of S_paln from lts origlna throliP the Golden Age with 
emphasis on major diamatlsts Of the Golden Age. Le~ 
turea, readings, discussion, and Individual research. 478: 
Drama of Spain from the close of the Golden Age to the 
present witli emphasis on the nineteenth and twentieth 
centuries. Lectures, readings, dlacusslon, and lndlvldual 
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research. 4 79: Drama of Spanish America. Twentieth cen· 
tury drama from Argentina, Cuba, Ecuador, Mexico, 
Panaml\, Chlle, Puerto Rlco, and other Spanish-American 
countries. Lectures, readings, and term papers. 
481, 482, 483. IDapmlc POetry. (3.()) Cr. 3 each. Yr. 
Prerequlslte: Twenty.four credits In Spanish. 481: Nar-
rative and lvrlc poetry of Spain from the Middle Ages 
through the Golden Age. Lectures, readings, dlscuealon, 
and Individual research. 482: Poetry of Spa.ln from end 
of the Golden Age to present with emphaals on nineteenth 
and twentieth centuries. Lectures, readings, dlacusslon, 
and individual research. 483: 1\)etry of Spanish America 
from Modernism to present. Lectures, readings, discus· 
slon, and individual research. 
Special Courses 
476. Methods of Teaching Fore.lp Languages. (Educ 
4 76) Cr. 3. W. Prerequisite: Eighteen credits ·In foreign 
languages. 
490. Special Problema. Cr. 1 to 9 each time taken. 
Prerequisite: Permlsslon of department head. Designed 
to meet the needs of students who seek work In areas 
other than those in whlch courses are offered, or who 
desire to Integrate a study of llterature or language with 
speclal problems in major fields. 
H. Honors Program. 
491, 492, 493. Introduction to Romance ~ltie& 
(3-0) Cr. 3 each. Yr. Prerequlslte: Readlrur kriOWledge 
of French or Spanlsh desirable. Methods m modem de-
scrl~ve and historical Ungulstic& Emphasls on hlsto~ 
and description of the ROmance languages, es.PeclalJY 
French and Spanish. Lectures and discussions ln Englla'ti. 
For students who pan to teach or pursue graduate work 
in the fore!gn language field. 491: Modem descriptive 
llnJNlstics. Practice in solving problems In llngulet1cs and 
wrfting descriptions of language. 492: App.tcatton of lln· 
gulstics In language teaching. Contrastive analyala ofEn· 
gllsh with French and Spanish. 493: Hlstory of the Ro-
mance languages. 
Forestry 
Henry H. Webster, Head of Department 
Professors: Bensend, Bultena, McNabb, Scholtes,-
Thomson. 
AssocitJte Professors: Beardsley, Gordon, Hopkins, Pres· 
temon, Yoesting. 
Assistant Professors: Dickmann, Meadows, Promnitz, 
Rose. 
Undergraduate Study 
The department offers work for the desree Bach· 
elor of Science with ml\ion in forestry and outdoor 
recreation resources. Specialization may be in ad· 
ministration and management, quantitative-analytical 
techniques or biological-physical relationships as they 
apply to the management of forest resources, outdoor 
recreation resources, or wood products production 
and marketing. 
212 COURSES AND PROGRAMS 
Many private firms as well as federal, regi~~al, 
state and local agencies seek graduates to fill pos1t1ons 
in management of natural resources. The wood 
processing industries (such as pulp and paper, plywood, 
particle board, lumber, and others) offer professional 
opportunities in production, product development, 
quality control, and marketing. 
With appropriate graduate study, the range of 
opportunities is expanded to include research and 
education as well as more specialized administrative 
positions. 
A six-week summer field studies program is normally 
prerequisite to admission to the junior year for 
students enrolled in the forestry curriculum. Students 
enrolled in the outdoor recreation resources curriculum 
may attend this field studies program on an elective 
basis. An outdoor recreation resource field inspection 
trip (For 490G) is also available. 
Graduate Study 
The department offers work for the degrees, 
Master of Science and Doctor of Philosophy with 
major in forestry and minor work to students taking 
major work in other departments. Areas of special-
ization for the M.S. degree are: forest administration 
and management, forest biology, forest biometry, 
forest economics and marketing, and wood science. 
Areas of specialization for the Ph.D. are: forest 
biology-wood science, forest biometry and forest 
economics. This graduate program is open to and 
suitable for students who have majored in forestry, 
outdoor recreation resources, other natural resource 
fields and related sciences. A nonthesis masters option 
is available. 
The department also participates in the inter-
departmental program of water resources. (See Water 
Rtsources.) ···· 
Open to graduate students for minor credit only: 
301, 302, 344, 380, 386, 397' 407' 414, 442, 445, 
451, 452, 453, 454, 460, 481' 484, 485, 487, 488, 
489, 491. 
101. Introduction to Forestry and Outdoor Recreation 
Resources. (3-2) or (3-0) Cr. 4 or 3. W. Evaluation of 
trends ln demand for products and services obtainable 
from forest and outdoor recreation resources; the manag-
Ing of forest oriented resources; the satisfaction of rec-
reational and aesthetic needs; impllcatlons for current and 
future management; management posslbllltles, problems, 
pollcy Issues. 
102. Seminar: Introduction to Forestry and Recreation 
Resource Management. (1-2) Cr. 2. S. Prerequisite: 10L 
Professional functions ln resource management; discussion 
of current developments and Issue& 
110. Orientation. U-0) Cr. R; F. Orientation to activ-
ities and procedures of the Department of Forestry. Dis-
cussion of forestry and outdoor recreation resource manage-
ment as a career. For satlafactory..fall credit only. 
200. Foreat Couervatlon. (3-0) Cr. 3. W. Evolution of 
forest conservation ln the United State& C~t publlc 
and private conservation DOllclea. Forests ln relation to 
human needai conflicts between uses of forest resources. 
The department recommends that credit 1n both 101 and 
200 not be applied toward graduation. 
201. Forest Ecolo~. ( 0-6) Cr. 2. Summer field studies. 
Field-oriented study of the forest ecosystem and its manip-
ulation for various productive uses of forest lands lncludlng 
water, timber, recreation and forage. 
202. Wood Utilization. (0-6) Cr. 2. Summer field studies. 
Timber products Industries of an important forest area; 
technlques and problems encountered in harvesting and 
processing wood products; field study of efficient use of 
timber. 
3)3. Forest Resource Measurements. (0-9) Cr. 3. Sum-
mer field studie& Field surveying and Inventory sampling. 
Practice in measuring forest land and prQducts including 
timber, wildlife, forage and recreation. Data collection, 
analysis and estimation, and map and report preparation. 
204. Multiple Use Operations. (0-E;) Cr. 2. Summer 
field studies. Field study of forest and recreation resource 
problems and management programs. Interaction of user 
groups, forest Industries, special-Interest groups1 resource 
agencies, and local communities. Examination ol conflicts, 
Issues, and alternative solutions. 
~1. Forestry and Outdoor Recreation Resource Mea-
surements. (2-3) Cr. 3. S. Prerequisite: Math 162, Com S 
201, Stat 104. Measurement of forest and outdoor rec-
reation resources. Principles of estimating by sampling 
and appllcation for inventorying forest and outdoor rec-
reation resources. 
256. Dendrology. (Bot 256) See Botany. 
300. Forest Resource Management. (3-0) Cr. 3. F. Pre-
requisite: 101. A technical overview of mensurational, 
sllvlcultural, and managerial methods of concern to the 
specialist in forest-related activltie& Not open to forest 
resource management student& 
30L Forest BloloJtY. (2-2) Cr. 3. W. Prerequisite: 241; 
Bot 107. Effects of- genetic and environmental factors 
on processes underlying forest tree and stand growth. 
302. Forest Vegetation ManllJU}ation. (3-3) Cr. 4. S. 
Prerequisite: 30 1; Agron 357. Tlie manipulation of forest 
vegetation ln relation to ecological principle& All uses 
of forest vegetation considered 
344. Forestry and Outdoor Recreation Resource Survey& 
(4.()) Cr. 4. Alt. S., offered 1975. Prerequisite: Stat 104. 
Methods for inventorying various forest resources and 
uses lncludlng range, water, and recreational resources. 
Estimating models and sampling schemes for providing 
estimates necessary to manage these resources within 
forestry context. 
357. Forest Soli& (Agron 357) See Agronomy. 
360. Outdoor Recreation Resource Management. (3.0) 
Cr. 3. S. Recreational use of land and water area& Plan-
ning for recreation. Recreation programs and pollcies of 
public agencies and private owner& Current ~Ucy prob-
lems and Issues arising from recreational demand& 
376. Applied Entomology. (Zool 376) See Zoology and 
Entomology. 
380. Wood Technology. (3-6) Cr. 5. F. W. Prerequisite: 
Bioi 10L Anatomyl macroscopic ldentlflcatlon, and lndtro-
ductlon to chemlcru and physical properties of woo as 
related 'to processing. 
386. Wood Liquid Relations. (3-3) Cr. 4. F. Prereq-
uisite: 380; Chem 231 or equivalent. Cell wall structure; 
wood ln relation to moisture; speclflc gravity; seasoning; 
protection of wood from Insects and decay; fire retardent 
and stablllzlng treatments. 
390. Forest Protection. (2-2) Cr. 3. S. Character and 
extent of damage to forest by fire, weather, animals, and 
disease. Fire ecology, forest fire prevention, presuppres-
sion, and suppression. 
397. Forest Regulation and Operations. (3-0) Cr. 3. S. 
Prerequisite: 241, 301. Prlncl~es of organJzlng, regula-
ting, and administering forest lands ln conjunction with 
commerclal harvest and multiple-use goals for both private 
and public ownership 
407. Forest Influences. (2-2) Cr. 3. W. Prerequisite: 
30 1. Influence of forests on cllmate, water yield, and soU 
erosion. Uses of trees as environmental modifiers. 
414. General Photogrammetry and Photo-Interpretation. 
(2-2) Cr. 3. W. Prerequisite: One quarter of surveying. 
Use of aerial and terrestrial photograPhs ln resource man-
agement and research. Tecliniques of measurement, car-
tographic methods and interpretation applicable to con-
trolled photographs. 
416. Forest Pathology. (Bot 416) See Botany. 
417. Wood Deterioration. (Bot 417) See Botany. 
442. Dynamics of Forest Stands. (2-3) Cr. 3. W. Pre-
requisite: 241. Measurement of growth of forests. Models 
for quantifying stand structure and dynamics. Prediction 
of future structure, growth, and yield. 
440. Forest Photogrammetry and Photo-Interpretation. 
( 1-6) Cr. 3. S. Prerequisite: C "E 210. Use of aerial photo-
graphs in forest management. Measurement of land, trees, 
and timber stands on aerial photographs. Preparation 
of type and planimetric maps from photography. Prin-
ciples of remote sensing. Forest resource management 
students only. 
451. Management of Forest and Related Outdoor Rec-
reation Resources: Economics and Marketing. (2-2) Cr. 3. 
S. Prerequisite: 241, or 3~4.i Econ 242. Economic factors 
and analytical methods muuencing decisions by forest 
and related outdoor recreation resource agencies and 
firms. Marketing of services and products provided by 
such agencies and firms; influence of population, income, 
and related economic and social factors. 
452. Management of Forest and Related Outdoor Rec-
reation Resources: Quantitative Analysis. ( 3-2) Cr. 4. F. 
Prerequisite: 451. Methods of rigorously identifying and 
specifying problems involved in management, protection 
and use of forest and related outdoor recreation resources. 
Application of mathematical and statistical models to solv-
ing these managerial problems. Design and collection of 
information for use in these models. 
453. Management of Forest and Related Outdoor Rec-
reation Resources: Polley and Administration. (3-0) Cr. 3. 
W. Prerequisite: 452; Pol S 215. Analysis of the polltical, 
institutional, and administrative processes involved in the 
formulation of publlc and private pollcy concerning major 
forest and related outdoor recreation resource issues. 
454. Management of Forest and Related Outdoor Rec-
reation Resources: Integrated Case Studies. ( 1-4) Cr. 3. 
S. Prerequisite: 453. Integrated case studies of forest 
and related outdoor recreation resources management to 
Ulustrate methods of synthesizing the economic, math-
ematical, biological, polltical, and administrative princi-
ples discussed in preceding courses. 
460. Forest Recreation. (3-0) Cr. 3. W. Prerequll1lte: 
451 or Econ 242. Study of forest recreation in the United 
States. Relationship between forest recreation benefits 
and forest practices. Recreation policies and programs 
of publlc and private forest owners. Planning for recre-
ation in forest management. Current problems and issues. 
48L Wood Chemistry. (3-3) Cr. 4. Alt. S., offered 1974. 
Prerequisite: 380; Chern 231 or 334. The cheiJllstey of 
wood formation. Chemical properties of mature xylem 
as related to wood serviceabillty and processing. Tech-
nical survey of the pulp and paper industry. 
482. Social Behavior and Environmental ResouJ"Ces. 
(Soc 482) See Sociology. 
483. Sociology of Leisure and Recreation. (Soc 483) 
See Sociology. 
484. Properties of Wood (3-9) Cr. 3. Alt. SS., offered 
1974. Prerequisite: I Ed ros. Structure and identification 
of wood; storage and handling of lumber; seasoning and 
other defects in lumber; macblnlng and preparation of 
wood for gluing; woodworking glue& Not open to forestry 
major& 
485. Wood Composite Product& (3-3) Cr. 4. Alt. F., 
offered 1973. Prerequisite: 380, one course In organic 
chemistry. Principles of adhesion, chemistry of wood ad-
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hesives, ~roductlon of laminated wood, plywood, particle 
board anCi fiberboard _products. A weekij' seminar on the 
properties of materiafs other than wooCi and a field In-
speCtion trip. 
487. Mechanical ProcesslnR of Wood (3-0) Cr. 3. Alt. S., 
offered 1974. Prerequisite: '38l. Mechanical processl!lll: 
sawlng1 planing, sanding, chlpplng, and deflberlzatlon. Use 
of wooa in structures. 
48& PhY&lcal Properties of Wood (2-3) Cr. 3. Alt. S., 
offered 1975. Prerequisite: 38); Phys 111 or equivalent. 
Wood in relation to heat, Ught, sound, and' electricity. 
Introduction to wood mechanle& 
489. Wood Products Seminar. (0-2) Cr. 1. S. Prereq-
uisite: Senior classlftcatlon. Appllcatlon of the prlncides 
of wood science to current Industrial problems; detalled 
analysis of current events in the industry. Student pre-
sentation involved. 
490. Special Problema. Cr. 1 to 6 each time elected. 
Prerequisite: Junior classlflcation, permission of instructor. 
A Forest Biology. 
B. Wood Technology. 
C. Forest and Outdoor Recreation Economics. 
D. Forest and Outdoor Recreation Management. 
E. Range Management. 
F. Forest Biometry and Photogrammetry. 
G. Fleld Inspection Trlp 
H. Honors Program. 
491. Forest Range Management. (3-0) Cr. 3. F. Pre-
requisite: Econ 242; Bot 310; Bot 301 or 424. The place 
of range management in multiple-use forestry. Historical 
development of grazl!l8 in America. Grazlpg regions of 
the Urilted States. Effects of gr~ on phyalolOgy and 
ecology of plants. Technlcal problems in range and ranch 
management. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
504. ~plied Forest Biology. (3-0) Cr. 3. Alt. S., of-
fered 1975. Prerequisite: 302. Detailed analysis of the 
practice of silviculture in relation to sllvlcal principles 
with emphasis on silviculture for purposes other than 
conventional timber products. 
543. Forest Biometry. (3.0) Cr. 3. Alt. W., offered 1970. 
Prerequisite: 442. Esflmation of current stand volume 
and of stand growth. Selection of variables for volume 
and yield tables. Applications of sampling methods to 
forest resource surveys. 
570. Economics ol Forest and Related Outdoor ~ 
reatlon Resources Management. (2-2) Cr. 3. Alt. F., of-
fered 1973. Prerequisite: 451; Econ 301. Economic anal-
ysis of forest and related recreation re.ource manage-
ment alternatives as found in forest-oriented firma and 
agencies, with emphasis on methodology. 
587. Advanced Topics ln Wood Science. (3.()) Cr. 3. 
Alt. W., offered 1974. Prerequlalte: 38). Recent contrib-
utions of research and technology to ~uct development. 
Areas of emphasis in basic and appUea research. 
590. ~Jal Topics. Cr. 2 to 5 eaCh time elected. Pre-
requisite: Fifteen credits of acceptable graduate work, 
permission of the Instructor. 
A. Forest Biology. 
B. Wood Science. 
C. Forest and Outdoor Recreation Economics. 
D. Forest and Outdoor Recreation Management. 
E. Range Management. 
F. Forest Biometry and Photogrammetry. 
594. Advanced Fo;:eet and Outdoor Recreation Resource 
Management. (3-0) Cr. 3. Alt. F., offered 1974. Prereq-
uisite: 397. A seminar approach to the critlcal analyafa 
of forest and related outdoor recreation management prob-
lems as exempllfied ln pubUc agenclea and private flrml. 
214 COURSES AND PROGRAMS 
COlli'Ses for Graduate Students, major or minor 
601. Research Methods. (2-2) Cr. 3. Alt. W., offered 
1976. Scientific method; hypothesis formulation and test-
Ing; project and study planning; preparation and critical 
analysis of study pia:ns. Communication of research re-
sults. Instltutioruil factors ln research. 
602. Advanced Forest Biology. (3-0) Cr. 3. Alt. W., 
offered 1974. Prerequisite: 302. ~etalled analysis of pro-
cesses underlying forest tree growth and development 
ln relation to genetic and environmental factors. 
645. Advanced Forest Biometry. (4-0) Cr. 4. Alt. S., 
offered 1974. Prerequisite: 643; Stat 401, 402, 421. The-
ory and appllcation of statistical and mathematical meth-
ods to forest measurement. Quantlflcation problems ln 
stand structure and growth. Sampling methods for forest 
inventory and estimation of past and future growth. Re-
cent developments ln forest biometry. 
670. Resource Allocation ln Forestry and Outdoor Rec-
reation Resources. (Econ 670)(2-2) Cr. 3. Alt. S., offered 
1974. Prerequisite: 463; Econ 301. Examination of cur-
rent problems of resource allocation ln outdoor recreation 
and forestry. Emphasis placed on the Implications of cur-
rent research for the analyst and manager. 
688. Formation of Wood. (3-0) Cr. 3. Alt. S., offered 
1975. Prerequisite: 380. Structure of the cell wall in woody 
plants. Measures of wood quality; environment as related 
to quaUty. ~tructure as related to the physical properties 
of wood. 
699. Research. Cr. 1 to 11. 
A. Forest Biology. 
B. Wood Science. 
C. Forest and Outdoor Recreation Economics. 
D. Forest and Outdoor Recreation Management. 
E. 'lange Management. 
F. Forest Biometry. 
General Graduate 
Studies 
Oscar E. Tauber, Chairman 
The degree Master of Science or Master of Arts 
with mlijor in general graduate studies is available 
to graduate students who wish to have· a more diver-
sified course of study than that generally permitted 
students who specialize in a single subject. Those 
who elect this program are allowed to take courses 
in three different approved graduate areas, each 
subject contributing approximately one-third of the 
required 45 graduate credits toward the degree. 
Counes which may be used for credit toward this 
mlijor are selected from those listed in the catalog 
for graduate credit. Both thesis and nonthesis options 
are available. A graduate advisory committee, in 
consultation with the student, will decide on the 
choice of option. A written report, based on field, 
laboratory, or library research, ·is required for students 
electing the nonthesia option. Foreign language re-
quirements, if any, will be decided by the student's 
committee. 
Although the program is open to any qualified 
graduate student, it has been most useful to those 
who wish to improve their subject matter competence 
in teaching. 
Programs in biological or physical sciences can be 
especially designed for qualified, certified secondary 
school teachers who wish to specialize in these areas. 
Special program subcommittees in biological and 
physical sciences have been established. These sub-
committees advise the student concerning entrance 
eligibility, and ai~ in selecting an advisory committee 
to plan a program of study. 
Students who wish to qualify for this degree 
should communicate with the professor in charge of 
the program. 
Genetics 
William J. Welshans, Head of Department 
Professors: Hollander, Peterson, Pollak, Robertson, 
Sadanaga. 
Associate Professors: Atherly, Imsande, Miller. 
Assistant Professors: Doerschug, Stadler. 
Undergraduate Study 
The Department of Genetics offers instruction in 
the science of heredity, and in the operation of the 
laws of inheritance in animals, plants, microorganisms, 
and human populations. The courses also are in-
tended to demonstrate the broad cultural and phil-
osophical aspects of this biological science. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major in 
genetics, and minor work to students taking m~ors 
in other departments. 
No foreign language is required of candidates for 
the degree Master of Science. Candidates for the 
degree Doctor of Philosophy are required to pass 
the Educational Testing Service graduate examina-
tion for one foreign language at a level equivalent 
to the 60th percentile or better of the fourth semester 
undergraduate norms. 
Prerequisite to major work is the completion of 
a thorough undergraduate curriculum in a biological 
science, or in a physical science or in agriculture 
with evidence of excellent scholarship and aptitude 
for scientific research. 
The department offers the student the opportunity 
to work in such areas as Drosophila, maize, oat, 
mouse, immunological, microbial, biochemical and 
developmental genetics. Minor work may be taken in 
agronomy, animal science, bacteriology, biochemistry, 
botany, horticulture, mathematics, statistics, veteri-
nary medicine or zoology. 
The department also participates in the inter-
departmental programs of cell biology and immun-
ology. (See Cell Biology or Immunology.) 
Open to graduate students for minor credit only: 
401, 460. 
Courses Primarily f• Undergraduate Students 
305. Elementary Genetics Laboratory. (0-6) Cr. 2. F. S. 
Prerequisite: 340 or 350. Laboratory ex~riments llius· 
tratlng the laws of heredity and their )lhyslcal basts. 
tMO. Intl'oductory Genetics. (3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: Blol 101 or equivalent. Principles of genetics 
in plailt and animal (includlng human) populations wlth 
emphasis on classlcal genetic aiialysls. 
t350. Prlncloles of Genetics. (3.0) Cr. 3. F. W.S. Pre-
requisite: Blol 10 1A, Chem 231, or 333, or 335. An lnltial 
course exploring the principles of genetics wlth emphasis 
on molecular aspects of gene structure and function. 
t360. Heredity and Society. (3-0) Cr. 3. F.S. Prereq· 
uislte: Blol 101 or eguivalent, or Anthro 219; junior or 
senior classlfication. Tbls course la Intended as an Intro-
ductory course 1n genetics for nonblology majora who are 
interested ln heredity and Its Importance, and lmpllca-
tlons to self and society. It Is not recommended for those 
intending to take advanced courses in genetlcs. Topics 
Included are evolution, the Informational machlnery of 
the cell, laws of Inheritance, ~ulatlon g_enetlcs, human 
inheritance, and soclal, ethlc&l and polltlcal Issues in 
genetics. 
+400 Human Heredity. (3-0) Cr. 3. S. Prerequisite: 
Blol 101 or equivalent; JUnior or senior classlftcatlon. Prin-
ciples of genetics as applied to human populations, ln· 
eluding sex determination, sex linkage, Inheritance of aom-
lnant and recessive tral~s 1 apr;!catlons of the Hardy-Weinberg formula to the mnen ce of blood types, and 
recessive factors. 
40 L Intermediate Genetics. (~) Cr. 3. F. Prerequisite: 
340 or 350. Fundamental methods and concepts ln gen-
etics: chromosome mapplns, _gene structure, elementary 
mathematical genetics, poljplOldy, and meiotic analyst& 
400. Introduction to Mathematical Genetics. (3-0) Cr. 
3. S. Prerequlslte: 40 1, knowl~e of elementaey algebra. 
Pollak. Elementary probablllty and lts appllcatlon to 
Mendelian, populatiOn, and quantitative genetlcs. 
490. Spedal Problems. Cr. arr. Prerequislte: 305; 40 L 
fl'he department recommends that credit for more than 
one Introductory course In genetics (340, 350, 300, or 
400) not be applled toward graduation. 
Coones Primarily for Graduate Students, 
major 01" minor, open to quaHfied onder-
graduates 
538, 63'1. Genetic Statlatlca. (Stat 536, 537) See Sta-
tistics. 
546. ImmunogenetlcL (Im B1ol 546) (3.()) Alt. F., 
offered 1973. ftoerequlslte: 340 or 850. Mlller. Appllcatlon 
of lmmunologlcal prlnclplea to genetics; analytlCal pro-
cedures of blood typlng; lndlvldual and species variation. 
690. Spedal Toplcs. (0-8 to 9) Cr. arr. 1\-erequlslte: 
305, 40L 
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Courses for Graduate Students, major or minor 
005. Cytogenetlc1. (Bot 005) (3.0) Cr. 3. W. Prereq-
uisites: 4<f1; C Blo 527. Robertson. Studies of cytology ana 
genetics 1n plants and anlmala wlth emphasls on crosalng 
over and changes ln chromosome structure and number. 
815.' Laboratory In Cytogenetics. (0-6) Cr. 2. S. Pre-
requlslte: 005. sadanaga. Laboratoey methods and tech-
niques for cytogenetical research, wltli emphaela on plant& 
619. Develoomental Genetlca. (3-0) Cr. 3. Alt. S. of. 
fered 197 5. Prerequisite: 340 or 350; B & B los. 
Doerachug. Mechanisms Involved ln the regulation of gene 
expression as related to cell dlfrerentlatton and develop· 
ment ln higher organisms. Emphasla will be on both gen· 
etic and biOchem.lcill aspects of development. 
820. Molecular Genotica. (Bact 620, Im Blol820) (3-0) 
Cr. 3. Alt. S., offered 1974. Prerequisite: 340 or 350; 
B & B 406. Atherly, lmsande. A detatled ~ala of the 
structure, replication, mutation, repair, recombmatlon, and 
reKUlatlon of expreaalon of the genetic material Ia con-
slcfered at the molecular level. 
821. Bacterial Genetlca. (Bact 621) See Bacteriology. 
630. Advanced Plant Genetics. (3-0) Cr. 3. S. Prereq-
uisite: 401. Robertson. Genetic analyals of plants lnclud· 
lng evolution, biochemical genetics, translation of pnetlc 
lnf'ormation, cytoplasmic inheritance& lncompatlbWty sys-
tems, alterations Of melosla, and sex aetermlnation. 
835. Animal Genetics. (3-6) Cr. 5. Alt. W., offered 1975. 
Prerequisite: 305; 401. Hollander. Analytical procedures 
by means of markers, wlth speclal regard to Drosophila; 
~:Q.s of the status of genetic Bll81Yals ln anlmafs, es-
pe y domesticated species. 
840. Genes and Mutations. (3-0) Cr. 3. Alt. W, offered 
1974. Prerequlaite: 401. Peterson. AnalYala of selected 
genes and mutatlbns ln mlcroblal and hlaner forma. Top-
lea Include genetic flne structure, rates or mutatlo~! unite 
of recombination, controlllns elements, and evolutiOnary 
aspects of mutation. 
850. Population GeneUca. (An S 650) See Animal 
Science. 
690. Seminar. Cr. 1. F.W.S. 
698. Seminar In Cell Biology. (C Blo 698) See CeU 
Biology. 
699. Research. 
Geography 
For description of course, see &rtla Scimu. 
Geology 
For description of courses, see &rth Scimu. 
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History 
Louis G. Geiger, Chairman of Department 
Professors: Kottman, Ross, Sharlin. 
Associate Professors: Apt, Dobson, Moody, Mcjimsey, 
Whitaker. 
Assistant Professors: Avraamides, Bennett, Cravens, 
Hacker, jones, Keller, McCarthy, Madison, Osborn, 
Rawson, Wilt, Zaring. 
Instructor: Schwieder. 
Undergraduate Study 
For the undergraduate curriculum in sciences and 
humanities, with m~or in history, leading to bachelor's 
degree, see Sciences and Humanities, Curriculum. 
The department offers introductory courses designed 
for all students as part of their general education, 
or as an introduction to further study in their field. 
The department also offers courses for advanced 
undergraduate work in United States history, Latin 
American history, European history, Asian history, 
and history of science and technology. 
The prospective m~or may earn either a Bachelor 
of Arts or Bachelor of Science degree. Candidates 
for the Bachelor of Arts must complete a two-year 
foreign language sequence in one language. Cer-
tainly, if he or she entertains ambitions to pursue 
graduate work, proficiency in a foreign language 
is essential. 
Thirty-five credit hours represent the minimum 
requirement for a m~or in history, seventy credits 
the maximum. Only one a>O-level survey sequence 
may be used to satisfy the minimum credit require-
ment. History 399 is required of all majors. 
The college requires no minor. Those students 
who prefer minors usually choose from such comple-
mentary disciplines as political science, English, socio-
logy, psychology, economics, philosophy, or foreign 
language. 
Students majoring in history may also earn a 
second major in international studies. See International 
Studies. 
A prelaw undergraduate program may be pursued 
through a m~or in history. For a more detailed 
statement, see Preprofessional Programs. 
Students can prepare to teach history in the 
secondary schools. For the University statement of 
requirements for teacher certification, see College of 
Education. 
For additional courses concerning Latin America, 
East Asia, and Africa, see Distn'IJuJed Studies. 
Graduate Study 
The department offers work for the degree Master 
of. Arts with m~ors in history and in history of 
saence and technology, and minor work to students 
m~oring in other departments. Both programs are 
designed . to enable a graduate to teach in high 
schools and junior colleges, enter government service, 
or pursue further study. 
The foreign language requirement, if any, is 
determined by the student's advisory committee. 
Students may elect either a nonthesis program 
or a thesis program. Those choosing a nonthesis 
program will take oral comprehensive examinations 
over two fields of history, such as twentieth century 
America and modem Germany. Those writing a 
thesis will be examined orally on the thesis and its 
related area of specialization. For further information, 
write to the chairman. 
Open for graduate minor credit: any 400-level 
course. 
Courses Primarily for Undergraduate Students 
•3) 1, 3l2, ma Western Clvillzatlon. (3.0) Cr. 3 each. 
Yr. Social and cultural development of western civillzatlon 
from the ancient Near East to the present, emphasizing 
western economic and political ideas and institutions; prob-
lems of historical change and continuity; basic methodology. 
•221, 222, 223. mstory of the American Nation. (3-0) 
Cr. 3 each. Yr. 221: National foundations. Colonial back-
ground; revolution; confederation and constitutions; na-
tlonallsm and democracy. 222: National expansion and 
internal conflict. Forces Of unity and disunity, division and 
reunion. 223: N atlonal consolldation and world power; 
emergence of the new nation; modem industrialism and 
international relations. 
286. Black and White ln America. ( 3.0) Cr. a S. His-
torical trends in race relations from 1619 to present 
Slavery, segregation, and nature of black and white pro-
tests against tliese institutions. 
325, 326, 327. History of England and Great Britain. 
(3-0) Cr. 3 each. Yr. Prerequisite: 326: 325; 327: 326. 
325: England to 1485. Celtic and Roman Britain, Anglo-
Saxon foundations; Anglo-Norman additions. Religious, con-
stitutional, cultural achievements. Break-up of medieval 
stability. 326: England, 1485-1783. The Henrlcian and 
Elizabethan recovery; the struggle between Crown o.nd 
Parliament; Puritanism; triumph Of the aristocracy; growth 
and loss of empire. 327: Great Britain since 1783. Eco-
nomic foundations; defeat of Napoleon and victory of 
liberalism; supremacy of House of Commons; decline of 
British power and victory of socialism. 
340, 341, 342. History of Cblna. (3-0) Cr. 3 each. Yr. 
Prerequisite: 341: 340; 342: 341. 340: Intellectual, cul-
tural, economic, and social developnents from earliest 
times to about 600 AD. 341: Impact of internal and 
external factors on nineteenth century China, leading to 
reform and revolution. 342: Twentieth century China in 
revolution, 1900 to ~e present. 
•350, 351, 352. IDa~ of Latin America. (3-0) Cr. 
3 each. Yr. 350: Pre-Columbian civilizations; Spanish and 
Portuguese discovery and colonization in America; develop-
ment Of colonial institutions to 1760. 351: Bourbon reforms 
of the late eighteenth century; wars of independence; 
organJzation or national states. 352: Society, economy. 
ana politics of twentieth century Latin America. 
370. History of IowL (3-0) Cr. 3. F.W.S. Survey of 
major soclal and economic developments in Iowa from the 
late 1700's. Emphasis on minority groups, pioneer Ufe, 
agricultural and industrial development, and outstanding 
personallties. 
375A, 3768. History of American Amculture. (3-0> 
Cr. 3 each. 375A: F.; 375B: W.S. Amerfcan agrlculturAal 
development from colonial times to the present. 375 : 
European background, colonial period to 1865. 375B: 1865 
to the present. 
• 382, 383. Economic History of the United States. ( 3-0 > 
Cr. 3 each. 382: F.; 383: W. Prerequisite: Sophomore 
classlflcation. Growth of Important Industries, regional 
specialization, development Of economic Institutions, re-
lation of government to business enterprlae. 382: To 1877; 
383: Slnce 1877. 
387 A, 387B. Military History of the United State& (3-0) 
Cr. 3 each. 387 A: W.; 387B: S. Prerequlslte: 3878: 387 A. 
387 A: Growth of American mllitary lnstltutlona in the 
context of the western mllitary tradition from the Ren~s­
sance to the end of World War IL 3878: The mllltary 
and American Society ln the twentieth century. 
399. Historical Technlcs. (3-0) Cr. 3. F. Introduction 
to methodQlogy for students majoring ln history. Blbllo-
graphlc techniques, methods of evaluating source materials, 
conducting researcn, and writing history. 
*403A, 4038, 403C. Ancient matory. (3.0) Cr. 3 each. 
Yr. 403A: Ancient Near East, MesoPQtamla and Egypt 
to the Persian Empre. 403B: Ancient Greece, prehistOry 
to the Hellinlstlc world 403C: Ancient Rome, founcllng 
of the Republic to Constantine. 
*404A, 4048 404C. BlstoryofMedlevalWestemEurope. 
(3-0) Cr. 3 e~ Yr. DevelO~ent of polltical, econolrilc, 
and social Institutions. 404A: Early Middle Ages; 4048: 
High Middle Ages; 404C: Late Middle Ages. 
407. The Itallan Renaissance. (3-0) Cr. a W. Seculariza-
tion of society, city-states, economic growth and decllne, 
new intellectual Interests, hlstoriograptiy. 
40& Europe: 1500 to 1648 (Reformation). · (3-0) Cr. 
a S. The Northern Renaissance; emergence of reUJdous 
dissent; Protestant revolt; trtumjlh and tragedy of S""paln; 
victory of Calvlnism; reaction and reform wlthln ROman 
Cathollclsm; religious wars and the emergence of France. 
*410A 4108, 410C. Contemporary Europe. (3-0) Cr. 
3 each. Yr. 410A: The age of European preeminence, 
1871 to 1914; 4108: The Great War and interwar Europe; 
410C: Europe since 1939. 
*411A, 411B. Economic History of Modem Europe. 
(3.0) Cr. 3 each. 411A: W.; 4118: S. 411A: Economic 
and polltical revolutions 1750-1900;Engllshandcontlnental 
heritage from medieval Europe; commerical, industrial, 
agricultural revolutions; economic Institutions and reforms; 
captallsm, competition, imperialism. 4118: Rlae of con-
tinental Industry; changes In labor, transportation, markets, 
reparations, revolutions, reconstruction, competition, de-}ression, and war. 
*4121\, 412B. European Intellectual IDstory. (3-0) Cr. 
3 each. 412A: Alt. W.; 4128: Alt. S., offered 1975. 412A: 
European ideas from the Renaissance throuah the En-
lightenment. 412B: From the Enlightenment to the present. 
*416A, 4168. Hlstory of France. (3.()) Cr. 3 each. Alt. 
Yr. An an~cal history of France. 415A: From Louis 
XIV through Napoleon. 4158: From the Revolution of 
1848 to the present. 
*416A, 416B, 416C. History of Rusala. (3-0) Cr. 3 each. 
Yr. 416A: Klevan and Muscovite Russia, 850-1700. Qrlglna 
of Russian state; Mongollnvaslon; rise of Moscow. 4f68: 
Imperial Russia, 1700-1917. Peter the Great and his suc-
cessors; impact of the. West; eve of the Revolution. 416C: 
Soviet Union, 1917 to present. Revolution and Russian 
society; emergence of the USSR as a world p>wer. 
417A, 417B. History of Modem Germany. (3.0) Cr. 
3 each. 417A: Alt. W.; 4178: Alt. S.t offered 1974. 417A: 
Central Europe ln the seventeenth ana eighteenth centuries. 
4178: Economic, polltical, and soclal developments ln 
nineteenth and twentieth century Germany. 
*43)A, 42)R Medieval England. -(3.()) Cr. 3 each. 
420A: W.; 43lB: S. Medieval En~ aoclety examln~ 
through contemporaey sources in trimBJatlon. 4"20A: Anglo-
Saxon, Norman, and Angevin England, c. 449 to 12""16. 
4208: Angevln, Lancastrlan, and Yorldst England, 1216 
to 1485. 
•422A, 422B. Eighteenth and Nineteenth Century Brlt-
alD. (3-0) Cr. 3 each. 422A: W.; 422B: S. 422A: Great 
8rl.taln, 1688 to 1815. Growth of Britain to a world power. 
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Emllha.ala on cultural, political, and mllltary development& 
422B: Great Brltaln, 1815 to 1914. Britam u the world 
p>wer. Emphaals on poUtlcal, economic, and aoclal develop-
ments. 
*430A, 4308, 430C. m.tory oiSclence. (3-0) Cr. 3 eaeb. 
Yr. 430A: Ptehlstory to Copemlcua: Developmentofnatural 
science In Babylonia, Egypt, China. India; Greek lclence: 
medieval and Arable aclence. 4308: Beglnntnaa of modem 
science: the sixteenth, seventeenth, and etahteenthcentury 
revolutions In astronomy, mechanlca, biology, and cham· 
lstry. Rise of ac:lentUJ.c aocletles and the ex~ental 
method. 430C: Modem tclence: Development Of pbyl1c1, 
chemistry, and blology in the nineteenth and twentieth 
centuries. 
431A, 4318. IDetory of Englneerfns. (Engr 431A, 4318) 
See Engineering. 
435. Sdence lD Modem American Soclety. (3-0) Cr. 
a Alt. Yr. A aoclal hlatory since the 1840'& lnterrelatlon· 
ship between tclence aa a powerful Instrument of modem· 
lzatlon, and the developnent of the urban industrlaliOclal 
order In America. 
44L Hilloeopby of Hlatory (3.0) Cr. 3. Alt. S., offered 
1974. Concepts of causality, time, determlnllm, nature, 
and generallZ8.tlon. 
443. Modem Japanese m.tory. (3-0) Cr. a S. PoUtlcal, 
cultural, social, and economic history of Japan, particularly 
since 1853. 
446. Modem Middle But. (3-0) Cr. a Alt. Yr. The 
Arab countries, Israel, Iran, and Turkey In the nineteenth 
and twentieth centurlea 
453. IDitory of Meslco. (3.()) Cr. a F. W. Mexico elnce 
Independence, wlth emphasis on the Mexican Revolution 
aa the central factor In development of contemporary 
Mexico. 
*462A, 462B, 482C. Colonial America. (3.()) Cr. 3 each. 
Yr. Economic, political, and IOClal developnent of the 
American colonies through the American revolution. 
484.. The Jackeonlan Movement. (S.O) Cr. a Alt. 8., 
offered 1974. Orlglna, development, and algnlftcance of 
Jacksonian democracy in detennlnlns and reveaUna the 
nature of American economic, social, and polltlcal morea 
and lnstttutlona 
466. Sectlcmal Conflict and the Clvll War. (S.O) Cr. 8. 
F. Economic, IOClal, polltical, and paychQloglc;al conQtcta 
which undermined the democratic procen aDd drove the 
United States to Civil War. 
• 468A, 4688. The lteconltructlon Bra and the Gilded 
Age. (3.()) Cr. 3 each. 468A: W.: 4688: S. Major IIOClal 
and poUtical features of the United Statet following the 
Civil War. 468A: The declllon to reconatruct the South; 
accomP!ahmenta and fallurea of recone~8 1866 to 1877. ~68B: U.S. tranlltlon from agrarian ty to in-
dustrial giant, 1877 to 1900. 
*469A, 4898, 469C Twentletb Century Amerie&·(S.O) 
Cr. 3 each. Yr. Major polltlcal, economic. and aocla1 de• 
velopmenta of the ila.tlOn from advent of ftogreaalvllm 
to present; empba.ala on arowth of the government u a 
regenerative force In American eoclety. 469A: Ptoareealve 
Movement, home front durlDg WWI, red ecar~1 and POst-
war reaction. 4698: New economlc era of me 1920'1, 
depression, Hoover admlnlltratlon, the New· Deal 4600: 
Wartime America, Falr Deal Modem Repu.bllcanl8m, the 
New Frontier, the Great &idety, and the Nixon admfnl• 
tratlon. 
*471A. 471a American Intellectual Jllltory. (8-0) Cr. 
S each. Alt. Yr. m.tory of IOClal and polltlcal thoqht 
and the aodal cl.rcumstancea of lDteDectual l1fe ln the 
United Statea. 471A: To 1880. 471B: S1nce 1800. 
473. The American Sodal= ID the Indutrtal Era. (3.()) Cr. a Alt. Yr. Em on develo~ of 
lm_personal bureaucratic ln.U In the u.s.f iDd their 
Influence on mobmty1 .. atraUftcaUon, fDdlvJduaJIID, con-formity, and freedom; ll"'Dl 1840 to preHnt. 
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•474A, 4748. The Westward Movement and Frontier 
Developnent. (3.0) Cr. 3 each. 474A: F.; 4748: W. 474A: 
Occupation, distribution, and political organization of the 
public domain; Indian-white relations; 4748: Economic 
exploitation of the public domain (fur trade, mlning, lum-
bering, range cattle industry, farming), social adjustments 
(law and order, religion, education, and culture). 
•477A, 4778, 477C. Hlstory of United States Fore~ 
A»llcy. (3.0) Cr. 3 each. Yr. Diplomatic history emplia-
slzlng penetration of American influence ln those areas 
where the United States has exercised leadership 4 77 A: 
Diplomacy from the American Revolution to post-Civil 
War expansionism. 4778: America's rise as a world power 
from the Spanish American War to World War I; peace 
making. 477C: Diplomacy of 1920's to present. 
•478A, 4788. U.S-Soviet Relations. (3-0) Cr. 3 each. 
4 78A: F.; 4 788: W. Diplomatic issues between the two 
&tete a from inception of the Soviet Union to present. 4 78A: 
From American intervention ln the Russian Civil War 
through the Yalta Conference in 1945. 4788: The Cold 
War. 
490. Special Problema. Cr. 1 to 3 each time taken. 
Prerequisite: Permission of department chairman; 9 credits 
ln history. Reading and reports on problems selected in 
conference with each student. 
H. Honors Program. 
• Any course may be taken independently. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
515. IDatory of Technology in the United States. ( Engr 
515) See Engineering. 
520. Topical Studies ln mstory. ( 4.0) Cr. 4 each time 
taken. Prerequisite: Nine hours of history, and permission 
of instructor. Graduate study ln conjunction with a 400-
level course ln the fields designated below. May not be 
taken ln conjunction with a 400 level course in wblch the 
student has previously earned credit. 
A Ancient. 
B. Medieval European. 
C. Modem European. 
D. Russian. 
E. English. 
F. French. 
G. German. 
H. European Intellectual 
L U.S. Colonial 
J. U.S. Jacksonian Era. 
K. U.S. Civil War and Reconstruction. 
I. U.S. Twentieth Century. 
M. U.S. Diplomatic. 
N. U.S. FrOntier. 
0. U.S. Intellectual 
P. u.s. SociaL 
Q. Latin American 
R Chinese. 
S. Japanese. 
T. Middle Eastern. 
U. History of Engineering. 
V. Hi~ of Science. 
W. Philosophy of History. 
66L Technology ln Developing Countries. (Engr 561) 
See Engineering. 
690. Spedal Topes. Cr. 1 to 3 each tlme taken. Pre-
requisite: Permission of instructor. 
591A, 6918, 591C. Seminar ln mstory of Sclence. (3-0) 
Cr. 3 each. Yr. Prerequisite: Permission of instructor. 
591A: Creativity ln sclences and humanities. Comparison 
of careers in these field& Reasons for choice of career 
and how originality ls expressed. 591B: Relation between 
science ana technology. Effects of technoloJdcal change 
on scientlflc thought and new theories on teclinology. Pre-
history to present. 591C: History of science and tech-
nology. 
592. Seminar in East Asian IDstory. (3.0) Cr. 3. S. 
Prerequisite: Permission of instructor. Topics vary each 
time offered 
593. Semlnar in American History. (3-0) Cr. 3 each 
time taken. Prerequlsite: Permission of instructor. Topics 
vary each time offered 
A Colonial Period 
D. Civil War and Reconstruction. 
E. Twentieth Century. 
G. Diplomatic. 
H. Economic. 
L American Frontier. 
J. Intellectual 
I. Latin America. 
594. Seminar in European mstory. (3-0) Cr. 3 each 
time taken. Prerequisite: Permission of instructor. Topes 
vary each time offered 
A Ancient. 
B. MedievaL 
C. Enldish. 
D. Moaern. 
E. Di plomatlc. 
F. Economic. 
H. French. 
L Russian. 
J. Intellectual 
595. Seminar ln Teaching of IDstory. (3-0) Cr. 3 each 
time taken. Prerequisite: Permission of instructor. Topics 
vary each time offered. 
A Teaching Methods. 
B. Curriculum Developnent in History. 
C. Implementing Teaching Techniques. 
596. IDstorical Methods. (3.0) Cr. 3. F. Prerequisite: 
Permission of instructor. Original sources, bibliography, 
criticism of evidence, fonn. 
Courses for Graduate Students, major or minor 
699. Research. 
Home Economics 
Helen LeBaron Hilton, Dean of Home Economics. 
Julia Faltinson Anderson, Associate Dean. 
Marguerite M. Scruggs, Associate Dean for Graduate 
Study and Research. 
Lydia L. Inman, Coordinator of Resident Instruction. 
Sandra E. Sime, Career Counseling, Placement 
Director. 
Associate Professor: Buchanan. 
Assistant Professor: Korslund. 
Instructors: Cain, Hewitt, Kiser, Seitz, Vyverberg, 
Warman. 
Courses Primarily for Undergraduate Students 
190. Sell Stu~ and Career Choice In Home Economics. (2.0) Cr. 2. W. Prerequisite: Permission of instructor. Anal-
ysis of one's goals, Interests, and abilities ln relation to 
woman's roles ln soclety, and career opportunltlesln home 
economics. Enrollment lhriited to freshmen and sophomores 
ln home economics. 
250. Cooperative Work-study lftgram. Cr. arr. F. W.S.SS. 
Offered on satisfactory-fall basis onlY. 
400. Professional Relation& Cr. R; F. W.S.SSL Offered 
on satisfactory-fall b~sls only. Procedure ln securing po-
sitions. Employer-employee relationship 
440. Interdepartmental Seminar. Cr. 1 to 3. F. W. S. 
Offered on satisfactory-fall basis only. 
A General. 
H. Honors. 
460. Cooperative Work-Studv Pro~ Cr. arr. F. W. 
S. SS. Offered on satlBfactory.falloasls only. 
490. Special lftblems. Cr. arr. Offered on satisfactory-
fall basis only. 
A General. 
H. Honors. 
Courses for Graduate Students, major or minor 
640. Seminar. Cr. arr. F. W. S. 
590. Speclal Topics. Cr. arr. 
Home Economics 
Education 
Ruth P. Hughes, Head of Department 
Professors: Chadderdon, Fallgatter, Inman, Kohlmann, 
Paddock, Scruggs. 
Associate Professors: Beavers, Gienger, Thomas. 
Assistant Professors: Fanslow, Huyck, Magi! ton, Miller, 
Redick, Smith, Zimmerman. 
Instructor: Ebert. 
Undergraduate Study 
For undergraduate curriculum in home economics 
education leading to the degree Bachelor of Science, 
see Home Economics Education, Curriculum. 
· The department offers work for the degree Bach-
elor of Science with major in home economics 
education. The curriculum is planned for those 
who wish to prepare for teaching in a variety of 
home economics programs, including career and 
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vocational education in junior and senior high schools, 
and in adult education. 
Students may enroll in the department as sopho· 
mores but must apply to and be accepted by the 
departmental committee and the College of Education 
Committee on Academic Standards in order to ad· 
vance to the teacher education program or preparation 
for extension service. For the teacher education 
program, including requirements for teaching cer· 
tification, see College of Edueation. 
Career and Vocational Education 
Qualifications 
The Department of Home Economics Education 
is approved by the State Department of Public 
Instruction, Career Education Division, for the prepa· 
ration of teachers who deaire to teach in approved 
vocational home economics programs. 
Preparation for Home Economics 
Extension Service 
Students in home economics education will have 
a strong basic background for home economics 
extension service. For specific preparation see Home 
Economics, Curricula. Educ 468 should be included. 
In addition, electives should be considered in con· 
sultation with the state leader of home economi<:~ 
extension programs, the coordinator of extension 
personnel training or assistant state leaden of home 
economics extension. See also Extension &rvius. 
Graduate Study 
The department offen work for the degrees Muter 
of Science and Doctor of Philosophy with f~U\ior 
in home economics education and minor work to 
students taking m~or work in other departments. 
A student expecting to do RU\ior work should 
have fundamental knowledge of psychology, edu· 
cation, sociology, and home economics. The exact 
requirements will depend upon the field of work 
the student expects to pursue. 
A foreign language is not required for the degrees 
Master of Science or Doctor of Philosophy. Statil· 
tics is included in the program or study for both 
degrees with a higher level of competence required 
for the degree Doctor of Philosophy. 
Counes Primarily for Undergraduate Stucleab 
3)8. ID.troducUon to Home Bcoaomlce Teacldns. (2-0) 
Cr. 2. F.W.S. Prerequlalte: Sodlomore cluaJftcat.toD. Con· 
cepta and attitude• about ~ome economlct teachlns. 
Opoortunltles for teaching and Interacting with ltudent& 
Oifentatlon to varloua upict1ofhome eeooOmlcteducatloD. 
408. llethodl of Teachlrl8 IlNne Bcoaomle& (4-0) Cr. 
4. F. W. S. lftrequlslte: Educ 305, admlaldon Into teacher 
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~paratlon pro~ Res~blllties of home economlcs 
educators In apply1Dg prlnclpes of le~ and of adoles-
cent develo~ent to Instruction. lblloeophy of home 
economics mid career education. 
407. Sapervlaed Teacblnlln Home Economics. Cr. 9. F. 
W. S. Prerequla!te: 406 A 261, C D 129, F & N 303, 
F E 254 or 318, F E 415 or 488.r 8D 211, T & C 222, 
cumulative Kl'ade-polnt average of 2. ~ Supervised teacblng 
In approveCI center of lnatriJ.ctlon. Advance reservation 
required. 
410. PJannh~ 8Dd EvaluaUng Home EconomlCS Pro-
ap-ama. Cr. 4. ~W.S. Prerequlslte:- 407, 417. DeveloiJ(ng 
pans for home economics educational programs for youtli 
and adults of varied abilltles and socioeconomic levels. 
415. Pnncldes of Education Applied toHomeEconomie& 
(2.()) Cr. 2. W. Pterequlslte: Fifteen credits In home econ-
omics. Not open to majors. Principles of panning and 
methods of Instruction In formal and Informal s.ettlngs. 
417. Supervised Ezperlences In Home Economics Ed-
ucation. Cr. 3. F. W. S. Pterequlslte: Concurrent registration 
In 407. Supervised professional experiences ln ecfucational 
programs lnvolvlnR community orglinlzations, agencies, and 
key persons ln tlie community and the school who work 
with Individuals and famllles. 
490. Special Problems. Cr. arr. 
A Adult Education. 
c. Curriculum. 
D. Evaluation. 
E. Extension. 
G. General 
R Honors. 
L Occupational Experience. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
mo. Short Course. Cr. arr. SS. Prerequisite: Permission 
of Instructor. 
A Adult Education. 
B. Evaluation. 
C. Curriculum. 
n Teaching Strategies. 
E. Supervision. 
F. Teacher Education. 
505. Workshop. Cr. 1 to 5. SS. Prerequisite: Permission 
of lnatructor. COncentrated group study of problems In 
ftelds of home economics education. Sections offered will 
vary from year to year. 
A Adult Education. Beavers. 
B. Evaluation. Hughes. 
C. Home Economics Curriculum. Kohlmann. 
D. Supervision and Administration. Thomas. 
E. Sp8clal. 
m7. Curriculum Developments In Teacblng Home Eco-
Domlcs. (3-0) Cr. 3. F.SS. Pt~ulalte:Teachlngexperlence. 
Appllcation of new knowledge and educational theory to 
cUriiculum planning. lblloaophy of vocational education 
including career education concepts. 
SO& Post Secondary aDd Adult Programs. (3-0) Cr. 
3. W. Prerequlalte: Six credits ln education and/or ed-
ucational psyChology. Banning, organlzlng, and evaluating 
home economics programs for post secondary and adults. 
Coordinating with organizations. agencies, and Industries 
ln promottng programs. 
509. 1'eachlna for Home BconomlcaRelated Occupations. (1-2) Cr. 2. S.SS. Ptere_qulalte: Six credits ln education 
and/or educational PfJlCtiology. Planning and conducting 
courses for ~ aClolescents and adUlts In home eco-
nomics related occupations. Banning, arranging and super-
vlalng buatneaa and lnduatrlal trainee experiences. 
615. Evaluation In Home Enonomle& (3-0) Cr. 3. S. 
Alt. SS., offered 1975. Prerequial~: Twelve credlts In edu-
cation. Selection and construction of evaluation devices. 
Their use and Interpretation In instructional objectives. 
690. 8pedal Topics. Cr. arr. PrereqU1s1te: Six credits 
ln educatfon or educational psychology. 
A Adult Education. 
B. Admlnlstration. 
C. Curriculum. 
n Evaluation. 
E. Extenalon. 
F. Supervision. 
G. General 
L Teacher Education. 
J. Research Methodology. 
Courses for Graduate Students, major or minor 
005. Home Economics Curricula. (3-0) Cr. 3. W.SS. 
Pterequlslte: Flfteen credits ln education and teaching 
experience. Kohlmann. Curriculum bulldlng applled partic-
ularly ln home economics for secondary schools and higher 
education. 
006. Educational Leadership and Supervtalon In Home 
Economics. (3.0) Cr. 3. S.SS. Prerequlalte: Ftve credits 
In graduate courses In home economics education. Thomas. 
Objectives, prlncldes, and functions of supervlalon In stu-
dent teaching, school systems. and state departments of 
education. 
009. Philosophy of Home Economics Adult Education. 
(3-0) Cr. 3. SS. 'Prerequlslte: 508 or experience ln adult 
education. Beavers. Needs of various age and social 
groups. Formal and Informal methods and technlques ap-
prosrJ.ate for adults. Ftndlngs of research In home eco-
nomics adult education. 
610. Seminar. Cr. 1 each quarter. W.S.SS. 
611. Desl~ of Research ln Home Economics Education. 
(3.0) Cr. 3. F.SS. Preregulalte: Credit or classlflcatlon in 
Educ 552 or Stat 40 L Fanslow. Exploratory, descriptive, 
quaal-experlmental, experimental. and historic research 
dealgns. Needed research ln home economics education. 
Hanning a research study. Evaluation of research reports. 
615. Ptognun Evaluation ln Home Economics. (3-0) Cr. 
3. Alt. W., offered 1975. Pterequlalte: 515. Hughes. Pro-
cedures for evaluation of programs. Critical analysts of 
selected evaluation studies. Developnent of evaluation 
guides apPtcable to home economics education. 
699. Research. 
Honors Program 
Edwin C. Lewis, Assistant Vice President for Academ~c 
Affairs 
The Iowa State University Honors Program offers 
an opportunity for qualified students to develop an 
individualized program of study to enable them to 
obtain maximum benefit from their undergraduate 
career. It is intended to meet the needs of capable 
students who have demonstrated the ability and 
maturity to assume more than the usual respon-
sibility for their education. The Honors Program 
student determines his educational objectives and 
devises ~ program of study to meet these objectives. 
An honors program may include the waiving of 
required courses, the combination of courses from 
several departments into unique programs, unusual 
concentration on independent study and research, 
and many other forms of innovation. 
Each undergraduate college operates its own 
Honors Program with a college committee responsible 
for its administration. This committee admits stu· 
dents into the Program and approves their educa-
tional plan. The chairmen of the college committees 
compose the University Honors Program Committee, 
which is responsible for general coordination of the 
Honors Program. 
Eligibility 
Students ordinarily become eligible for admission 
to the Honors Program during the third quarter 
of their freshman year (second quarter for transfer 
students) and remain eligible for admission as long 
as they have at least 72 credits remaining before 
graduation. Admission is based partly on the stu· 
dent's grade average at the time of his application, 
as well as other evidence of exceptional ability and 
potential. 
Special Educational Opportunities 
The University Honors Program conducts Honors 
seminars, open only to small groups of Honors 
Program students. Honors seminars are listed under 
University Studies 321H, 322H, and 323H, and are 
offered only on a satisfactory-fail basis. 
Honors courses open only to Honors Program 
students, and Honors sections of regular courses, 
are offered by various departments and are an-
nounced as they become available. An Honors Pro-
gram student may also obtain Honors cr~t for 
work in any course by making appropriate arrange-
ments with the instructor. 
Many departments offer opportunities for 
independent study or research under Special Problpns 
listings. When designated by H, a special project 
thus listed will carry Honors credit. 
Further information concerning the Honors Pro· 
gram may be obtained from the Honors Program 
office, Room 102, Botany Hall. 
Horticulture 
Ervin L. Deni!en. Chairman of Department 
Professors: Cott, Mahlstede, Nichols, Pickett, Volz. 
Associate Professors: Bauske, Buck, Hodges, Kelley, 
Sherwood, Vance, Weigle. 
Assistant Professors: Cook. 
lnstrudors: Beck, Blaine, Stang. 
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Undergraduate Study 
For undergraduate curriculum in horticulture lead-
ing to the degree Bachelor of Science_, see Horticullurt, 
Curriculum. 
The curriculum in horticulture with its four minon 
is designed for students desiring (1) technical horti-
culture with emphasis either in general horticulture 
ornamental horticulture, floriculture, fruit and vege: 
table production, nursery management, or turfgrass 
management; (2) horticultural business; (3) hort· 
icultural science; and (4) ho~cultural teaching with 
emphasis on teaching general horticulture or extension 
horticulture. 
Horticulture offers a career for both urban and 
rural students and for both men and women. 
The broad field of horticulture provides new 
and expanded opportunities through current develop-
ing local, state, andnationalprogramaofbeautification 
and recreation, teaching horticulture at high school 
and post high school levels, public arboretums and 
gardens, and food production for developing nations 
and disadvantaged citizens. The present curriculum 
minon have been designed to meet these needs 
and opportunities plus the traditional areas of study 
in horticulture. 
Graduate Study 
The department offers work for the degrees Muter 
of Science and Doctor of Philosophy with IIUUor 
in horticulture, and minor work for students taking 
1111\ior work in other departments. Within the m~Uor 
the student may specialize in fruit crops, vegetable 
crops, floriculture, nursery crops, ornamentals, and 
turfgrass. Under special circumstances a nonthesis 
master's degree is available. 
Prerequisite to m~or graduate work is the com· 
pletion of courses covering the general field of 
horticulture or botany and the underlying sciences. 
Students with major interest in fruit crops, 
fioriculture, vegetable crops, nunery crops, orna-
mentals, or turfgrass should present 15 credits of 
undergraduate work in horticulture, botany, lancllcape 
gardening, or agronomy. The student a1Jo should 
have a working knowledge of inor&anic and organic 
chemistry, general botany, and soils equivalent to 
the requirements outlined in the general curriculum 
for horticultural students at this institution. 
Students taking major work in horticulture usually 
will take minor work in agronomy, genetics, botany 
(physiology, pathology, cytology, or morphology), 
entomology, statistics, or chemistry. 
There iJ no uniform foreign language requirement 
for either the degree Master of Science or Doctor 
of Philosophy. 
The department aqo cooperates in the interde· 
partmental program of water resources. (Sec Wam 
Resourus.) 
Open to graduate students for minor credit only: 
413, 422, 446, 447, 481, 480, 481. 
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Courses Primarily for U ndergracluate Students 
110. Inb:oducUon to Horticulture. (1.0) Cr. R; F. Intro-
duction of flrst-year students to the field of horticulture; 
assistance In learning how to use facllltles of the Unl· 
veralty and department to advantage. 
114. Prlnddes of Horticulture. A: (3-0) Cr. 3. F. W.S. 
SSL; B: (0-2) Cr. L F. W.S.SSL Horticulture in dally Rving; 
plant growth, environment. propagation, cultivation, _prun-
fng, lrrlgation, protection, harvestlng, quallty control, and 
selection; homegrounds developnent and maintenance. 
Laboratory recommended. 
148. Home Floriculture. (0-4) Cr. 2. F. W.S.SSL Not 
open to horticulture major& Principles and methods of 
growing house plants and garden flowers. 
154. Greenhouse Methods. (2-2) Cr. 3. W. Princlpes 
and methods of pant growing under glass, greenhouse 
construction and equipment. 
214. Hant ftopagation. (2-2) Cr. 3. F. Prerequisite: 
114A or Bot 107. Fundamental~clpesunderlyingsexual 
and asexual propagation of ants, and praCtice ln re-
JZ'O(luclng plarits by -use of see , leaves, stems. and roots. 
2K Small Fruita. (2-2) Cr. 3. S. Prerequisite: 114A. 
Princlpes and ":;uces Involved in handling home and 
commercial plan s of vineyards and plantatfons of straw-
berries, busli fruits, and miscellaneous small fruits. 
244. Garden Plowers. {3-0) Cr. 3. S.SSL Culture and 
use of Important garden ftowers Including annuals, peren-
nials, bulbs, ftowerlng vlnes, rock- and water-garden plants. 
247A. 2478. Floral Dealgn. 247A: (1-2) Cr. 2. F.W.S. 
24 78: (1-4) Cr. 3. Alt. W., offered 1974. Prerequisite: 
24 7 A: Not open to horticulture majors without permission 
of Instructor; 247B: Open only to horticulture students. 
Princlpes, mechanics, and uses of ftower arrangements; 
conditioning and preparation offtoral arrangement material; 
ezhlbltlng and judging ftowers and ftower arrangements. 
264. Vegetable Crops. (3-0) Cr. 3. S. Prerequisite: 114 
or Blol 10L Principles and pactlces of vegetable pro-
duction. Methods of maximizing yield and quallty of vege-
tables. Harvesting, storage, and marketing. 
314. ~·Management. (Agron 314) (3.0) Cr. 3. 
F. Establlshment and management Of turfgrasses. Course 
examines grasses adapted to turf and thelr specltlc va-
rieties· ~ullarlties of turfgrass establlshment and managtt 
ment for home lawns, golr courses, athletic fields, and sod 
production. Speclal topics Include fertlllzatlon, lrrlgatlon 
practices, soU drainage, and weed, Insect. and disease 
control. 
316. Nunery Management. (2-2) Cr. 3. S. Pterequlslte: 
Three credits ln horticulture. :&qulpment. lncludlng land, 
packing sheds, storage sheds, frames, glass houses, lrrl· 
gatlon devices; large scale propagation; transplanting and 
management of plimts; relation to other fields of hortl· 
culture; protection of nursery pants from cllmatlc. disease, 
and Insect dlftlcultiea. 
32L Tree Prulta. (2-2) Cr. 3. F. Prerequlslte: 114. 
Varieties, pest control, harvesting, grading, packtng, and 
storage of orchard crops. 
325. Nut Culture. (2-2) Cr. 3. Alt. F., offered 1973. 
A study of nut culture and production wlth emphasls on 
the bla~ walnut. Car~thlan walnut. j)8C8l1, chestnut. 
mlnor apedea and their hybrids. Speclal attention given 
to the clual role of hardwood and food crop production. 
Laboratories lnvolvbur famlllarlzatlon and evaluation of 
nut cro~. Including lleld trips to acquaint the student 
with orcl:ulrd and haldwood IK'C)ductlon practices. 
844. "Annual" llerbaeeoua Ornamental Banta. (3-0) 
Cr. 3. F. Prerequlalte: 244. Nomenclature, derivation, de-
velopnent. and clasalflcation of annu~ biennials, auf. 
fruteacent and herbaceous perennials of ornamental 
bnportance In landscape panting. 
346. Ferennlal Herbaceous Ornamental Rants. (2~) 
Cr. 2. W. Prerequlslte: 244. Growth characteristics of hardy 
perennlal herbaceous ornamental plants. Emphasis upon 
environmental relationships and enVironment modlflcatlon 
requlslte to successful usage and the diagnosis and treat-
ment.of management problems. 
401, 402, 403. Seminar. (1.0) Cr. 1 each. 
413. Turfgrass Sclence. (Agron 418) (3-0) Cr. 3. Alt. 
S., offered 1975. Prerequlslte: 314, Bot 810. The grass 
pant: structure, growth, and physiology ln relation to the 
physical (soll, water, Ught. fertlnty) and blologlcal (soll 
microorganisms and pathogens) environment. 
414. Marketing Horticultural p,oducts. (3-0) Cr. 3. W. 
197 4. Prerequisite: 114. Areas ot production of horticul-
tural crops, standardization, Inspection, transportation, stor-
age, prlce trends, agents of distribution, market news 
service, foreign markets, cooperative markets. 
422. Orchardlng. (2-2) Cr. 3. Alt. S., offered 1975. Pee-
requisite: 32L Propagation, panting, pruning, maintenance, 
physiology of growth, and storage of orchard crops. 
446, 447. F1orlcultural Science. (2-2) Cr. 3 each. 446: 
Alt. F., offered 1974; 447: Alt. W., offered 1975. Prereq-
uisite: 446: 154; 447: 446. 446: Culture and_propagatlon 
of ftorlst bench crops and potted plants. 44 7: Culture or 
tender bedding plants; marketing cut ftowers; organiza-
tion and management of greenhouse and retall store. 
467. Horticultural Technology. (3.0) Cr. 3. Alt. W.,offered 
1974. Prerequisite: Bot 310, Agron 354, and permission 
of Instructor. ~J!lcatlon of new technology to the pro-
duction and h~ g ofhortlcultural crops,lncludlng current 
aspects of son fertlnty, variety development. post-harvest 
physiology, and mechanization. 
480. Systematic Horticulture L (2-2) Cr. 3. Alt. F., 
offered 1973. Prerequisite: Bot 107. Orlgln, ldentlflcatlon, 
classlflcatlon, description, and genetics of woody orna-
mental plants. 
48L Systematic Horticulture IL (2-2) Cr. 3. Alt. W., 
offered 1974. Prerequisite: Bot 107. Orlgln, ldentlficatlon, 
classlflcatlon, description, and genetics of conservatory 
plants. 
490. Special Problems. Cr. arr. Prerequisite: Ten credits 
ln horticulture and Junior standing. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
50 1. Horticultural Food Crops. (2-2) Cr. 3. Alt. F., 
offered 1974. Prerequisite: 3 cr. ID plant ph_ysiology or bio-
chemistry. Comparative classlflcatlon of fruits and vege-
tables based upon physiological, morphological, and cyto-
genetical slmllarltles and Qlfferences; thelr horticultural 
use as related to these factors. 
514. Horticultural 8clence. (3-0) Cr. 3. Alt. W., offered 
1975. Prerequisite: Bot 310. The phyl!lological bases for 
horticultural techniques or practices and the effect or 
environment ln modlfylng these technlques. 
61& Genetics and Breeding of Horticultural Plants. (3-0) 
Cr. 3. Alt. W., offered 1974. Prerequisite: Gen 340. A study 
of genetic systems and breedlna techniques or methods 
that are of particular value to tlle Improvement of horti-
cultural plants. 
690. Speclal Topics. Cr. arr. Prerequlslte: A major or 
minor In hortlculture. 
Courses for Graduate Students, major or minor 
8)4. Graduate Seminar. Cr. 1 each tlme elected. F. W. S. 
62L Current Tope• In Oledculture. Cr. 2. Offered aa 
arr. 1\-erequlslte: Bot 611, 512, 513; Gen 40L Review 
and dlacuaelon of current literature and Jl(9blems con-
cerning the genetics, physiology, and culture of vegetables. 
622. Current Topics In Pomology. Cr. 2. W. Prerequlelte: 
Six cr. ln plant phjalology. Review and evaluation Of cur-
rent lnveatlgations on frUit breec:llng, physlology, mech-
anization. handllng, and storage. 
624. fbyelologv of Horticultural Rant& Cr. 3. Alt. S. 
1974. Prerequl81te: Botany 513, permleelon of lnatructor. 
Appllcation of plant pbyetOlogy to the problems of sexual 
aDd asexual propagation, dormancy, andfrultdevelopment. 
699. Research. Cr. 1 to 1 L 
Housing 
Martin D. Gehner, Chairman, Advisory Committee 
Advisory Committee: Thomas A. Barton, Margaret I. 
Liston, Clair B. Watson. 
Work in housing is offered for the degrees Master 
of Architecture, Master of Landscape Architecture, 
Master of Arts or Master of Science as appropriate 
in the following cooperating departments or m~or 
areas: Applied Art, Architecture, Family Environment, 
Landscape Architecture or Town and Regional Plan-
ning. 
A student in housing will m~or in one of 
the cooperating departments and will develop a 
program for study under the guidance of a committee 
nominated by the advisory committee and appointed 
by the dean of the Graduate College. 
The ~or professor will be in the cooperative 
department in which the student m~ors. The degree 
will be in the m~or department with emphasis on 
housing. 
Programs in housing should be planned to include 
courses from several of the following departments. 
Applied Art: 590E, 699. 
Architecture: 463•, 501, 502, 514A, 514B, 543, 
590, 616. 
Construction Engineering: 371, 372. 
Economics: 301, 405, 409, 461, 462, 480, 565, 
566, 576. 
Family Environment: 308•, 340•, 412•, 415•, 445•, 
446•, 485•, 488•, 504, 521, 590B, 604B, 699B. 
Landscape Architecture: 517, 590, 699. Urban Plan-
ning: 380•' 383•' 395•' 492•' 561, 571, 575, 590, 
592, 699. 
Political Science~ 410, 471, 473, 476, 510, 512, 
571, 590G. 
Sociology: 410, 415, 430, 445, 450, 482, 483, 485, 
585. 
Statistics: 401, 402, 411, 421. 
•Graduate credit not available to nuijon in this 
department. 
IMMUNOBIOLOGY 
Hygiene 
Gail McClure Proffitt, Head of Department 
Assistant Profusor: Murphy. 
Undergraduate Study 
For the Student Health Service of the Depart· 
ment of Hygiene, see Hygiene. 
The Department of Hygiene oft'en opportunities 
for learning experiences in the general areas of 
personal health, community health, emergency .health 
care, school health, and individual research in the 
broad field of health as it is viewed in the three· 
dimensional aspects of physical, mental_, and aocial 
well-being. 
Personal health education, community health, and 
emergency health care courses are offered to students 
in any m~or, at any level. 
School health is offered primarily for those who 
plan to teach health; e.g., physical education, general 
education, home economics, child development, family 
environment, biology, food and nutrition, zoology, 
and sociology. 
Special topics are offered for senion and grad· 
uate students in any nuijor who are interested in 
doing individual research in a special area of health. 
Courses Primarily f• Undergraduate Stuclelltl 
104. Peraonal Health iducatloD. (8-0) Cr. a F. W. 
M~. Pl!Yelcal. mental, and eoclal ~ecta of health 
as a baata fOr undentancUna and preventlDI health prob-
lem& 
105. Bmer1ency Health Cue. (0·2) Cr. L F. W. 8. 
MUl'DhY~ Dlecuillon and application of the bu1c technique• 
of admlnhlterlng ftm ald. 
304. School Health. (3-0) Cr. a F. W. S.SSL Prereclulalte: 
104, junior claaalftcatlon, admtallon to teacher certllcatlon 
program. Murphy. Toplca such u health education, aer-
Vlcea, and ~ teachlna method•; relationahlp be-
tween 8chool and community. 
490. Special Tope& Cr. var. F. W.S.SS. Pterequlllte: 
Senior or graduate claeeiftcatkm. Murphy. 
Immunobiology 
Adoisory Commitut: G.G. Brown, E.L. Jeska, Merlin 
L. Kaeberle, Wilmer J. Miller, Loyd Y. Quinn. 
Work is offered for the degrees Master of Science 
and Doctor of Philosophy with ~or in immuno-
biology under a cooperative arrangement with the 
departments of Agronomy, Bacteriology, Food and 
Nutrition, Genetics, Veterinary Microbiology and Pre· 
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ventive Medicine, Veterinary Pathology, and Zoology 
and Entomology. Facilities exist in several departments 
for fundamental research in such areas as immuno-
genetics, physiology of antibody formation, immuno-
fluorescence microscopy, immunochemistry, immuno-
cytology, immunopathology, immunoparasitology, 
microbial immunology, and serology. 
A student majoring in immunobiology will choose 
a DU\ior professor from the graduate faculty member-
ship of cooperating departments and will develop 
a suitable program of study under the guidance 
of a committee nominated by the administrative 
department head, approved by the immunobiology 
advisory committee and appointed by the dean of 
the Graduate College. For administrative purposes 
the student will be assigned to the department of 
the m~or professor. 
Students desiring to do graduate work with a 
DU\ior in immunobiology should have a bachelor's 
degree or equivalent in one of the areas related 
to the cooperating departments listed above and 
should qualify for admission to one of these depart-
ments. A strong background in biological sciences 
is desirable, including work iri immunology, genetics, 
and biochemistry. Students who do not have these 
prerequisites should plan to complete them in addition 
to the regular coune requirements for the advanced 
degree. 
Immunobiology m~on should include in their 
program of study a core of courses chosen from 
those listed below and comprising the basic program 
in immunobiology. Formal courses in biochemistry 
and statistics are recommended. The following courses 
are also appropriate for inclusion in the program: 
Bact 509, 601, 615, 645, 660, 678; B & B 574, 
575; C Bio 5Z/, 528; Gen 605, 615; Stat 411; 
VMPRM 526, 625; V Pa 653; Zool 529. 
Counea for Graduate Students, major or minor 
az. 8erolo11. (VMPRM 620) See Veterinary Mlcroblo-
logy. 
M6. lmm1JDOifJD81fe& (Gen 646) See Genetle& 
&75. lllliiiDDOlog. (Bact 676) See BacterlolOSY. 
a». KoJecular Genetic& (Gen 6m) See ·Genette& 
829. KedJcal Immunology. (VMPRM 629) See Veterinary 
Mlcrobloloay. 
67& Advuced Immunology. (Bact 676) See Bac-
terlolo.,. 
890. &pedal Topic& Cr. arr. Offered on request wltb 
approval of advlaory mmmlttee, Prerequlaite: Twelve crGiilta 
lD lmmunobl~l)'; permlulon of lnltructor. Experimental 
methode applied In iubdlecltilnee of lmmunoblology: 
A Immunocbeml11z7. 
B. Immunpcytology. 
C. Immunopnettc& 
D. lmmunoloilc Dleeue. 
& lmmunoparultoloSY. 
18& Seminar. (1.0) Cr. L F.S. Prerequlelte: Permlea1on 
ollnltzuctor. Kaeberle. 
Industrial Administration 
W. H. Thompson, Chairman of the Department 
Professors: Baumel, Brown, Hoover, Schrampfer, 
Shadle, Zober. 
Associate Professor: Handy. 
Assistant Professors: Aitchison, Collins, Coppett, 
Crockett, Dill, Elvik, Harris, johnson, Kinker, Mur-
phy, Powers, Senatra, Sharp, Voorhees. 
Instructors: Hollingshead, Magill, Mazzitelli. 
Undergraduate Study 
For the undergraduate curriculum in the College 
of Sciences and Humanities, m~or in industrial 
administration, leading to the degree Bachelor of 
Science, see Sciences and Humanities, Curn'culum. 
The Department of Industrial Administration 
provides preparation for those who are interested 
in business oriented positions in industry and govern-
ment. Each student is required to complete a 
program which includes a core of basic business 
courses and to select an option from one of the 
following areas: accounting, finance, marketing, 
transportation, physical distribution, and general 
business. A prelaw program of study is offered by 
the department. The departments of Economics, 
Industrial Engineering, Psychology and Sociology 
offer supplementary instruction in the areas of in-
dustrial relations, employer-employee relations, pro-
duction management, and personnel supervision. 
Students mcijoring in Industrial Adminstration will 
be required to complete the following courses in 
the group requirements of the College of Sciences 
and Humanities: 
English 104, 105, and 414; Speech 211; Library 
160; either Engl 404 or an additional course in 
speech. 
Mathematics 150X and 151X; Statistics 127, 327; 
Computer Science-one course. 
Economics 241 and 242 plus two additional courses 
in Economics. 
Interdepartmental programs are jointly offered 
by the Industrial Administration Department and 
(1) Curriculum in Construction Engineering, De-
partment of Civil Engineering, College of Engineering 
where a program of study is provided for those 
students interested in the construction industry; (2) 
Department of Institution Management, College of 
Home Economics, where a program of study is 
provided for those students interested in the food 
service industry; (3) Department of journalism and 
Mass Communication, College of Sciences and Hu-
manities, where a program is provided for students 
preparing for positions in advertising, public relations, 
and similar management positions. For additional 
information either department head may be consulted. 
Graduate Study 
Open to students for graduate minor credit only: 
ru.~,«~~,~.~.~.w,~.~, 
481, 490. 
Courses Primarily for Undergraduate Students 
150. Introduction to Induatrlal Admtnlatratlcm. (3-0) 
Cr. 3. F.W.S.SS. Orientation of business to modern society. 
Junior and senior students must take course on a satis-
factory-fall basi& 
340. PrtncJDles of Marketing. (3.0) Cr. 3. F. W.S.SS. 
Prerequisite: Efcon 242. Market P9tentlal, institutions, func-
tions, commodities, and the marketing mix as they relate 
to the flow of goods. Macroanalysls and microanalysis 
aspects considered along with behavioral, quantitative, 
national, and international implications. 
360. Business Finance. (3-0) Cr. 3. F. W.S.SS. Prereq-
uisite: Credit or classlflcatlon in 385; Econ 242. Intro-
duction to financial management to acquaint students with 
financial panning, financing, and effective use of funds 
provided 
355. Real Estate Ftnance. (Con E 355) (3-0) Cr. 3. 
W. Prerequisite: 350 or Con E 246. Value analysls of 
real estate forms from the viewpoint of the business user 
and the professional investor. 
359. General Insurance. (3-0) Cr. 3. F. W.SS. Prereq-
uisite: Econ 242. Rlsk and risk bearing as applied to 
individuals and business firms. Insurance and probablllty. 
FUndamentals of insurance contracts with special emphasis 
on life and health, with some attention given to automobUe 
insurance. 
38). ainclpes of Transportation. (3-0) Cr. 3. F. W.S.SS. 
Prerequisite: Econ 242. . Historical development and cur-
rent role of transportation in the United States. Economic 
problems and publlc I)Ollcy pe~ to transportation 
agencies; emphasle on the r9Jli'oads. 
365. Business Law L (3-0) Cr. 3. F. W.S.SS. Fundamental 
pincl)ies of law as applied to business transactions and 
business relationships. Affords the student an opportunity 
to appreciate our legal system as an agency of soclal 
control as well as to observe good business technique 
and practice. 
366. Buelness Law It (3-0) Cr. 3. F. W. Prerequisite: 
365. Sales and negotiable documents of title; security 
relationships; credit instruments. 
368. Buslness Organization and Management. (3-0) Cr. 
a F. W.S.SS. Prerequisite: Credit or classlflcatlon in Econ 
242. Organization of a business firm as a social institution 
and as a functioning unlt within the economic, social, 
and political environment. 
3'1L Industrial Accounting. (3-0) Cr. 3. F.S. Theory 
and procedure of general accounting, Introductory survey 
of cost accounting objectives and prQcedures. A terminal 
course for engineers not planning further study in ac-
counting. Thle course does not meet ~requlelte for 385 
or 480. The department recommends that credit in both 
371 and 384 not be applied toward graduation. 
384, 386. PrlndJJles of Accounting. 384: (3-2) Cr. 4. 
F.W.S.SS.; 385: (3.0) Cr. 3. F.W.S.SS. Prerequisite: 385: 
384. 384: Introduction to principles and JXOCedures of 
general accounting, development of accounting reports 
on an accrual basis, buslness terminology, managerial 
control jlroCedures relating to service and retaU organiza-
tions. The department recommends that credlt m both 
371 and 384 not be apDlled toward gr~uation. 385: 
Continued developnent Of accounting pr1nelples and pro-
cedures relating to problems of tlie corporate entity, 
measurement and control of costs for a manufacturlrig 
buelness, speclal analysis. 
388. Intermediate AccoUiltln&. (3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 385. Procedures ana theory related to elements 
of an income statement and the valuation and control 
of economic resources presented on a statement of flnandal 
position, analysis of current llabllltles. 
425. Federal Income Tax. (3.0) Cr. 3. F. W.S.SS. Pre-
requlelte: 3'11 or 384. Development of federal Income tax 
legtslatlon and Its appllcatlon to lndlvldual and corporate 
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taxpayers. Federal ldft and estate taxes. Emdlasla on 
transaction planning oy individuals for tax mlnlmlzatlon. 
42& Ftnanclal Information ~atema. (3-0) Cr. 3. F.S. 
Prereqll;lslte: 385. An~sls of concepts and procedures 
under~g the accumulation an~ proceselng oT business 
data; Cievelopment of effective managemenl information 
systems, internal control techniques, and trend& in Infor-
mation systems. 
440. Industrial PurchaalJl&. (3.0) Cr. 3. F. Prerequisite: 
340. The purchasing function, management, purchase of 
optimum quantity, standardization, quallty control, store 
control, purchasing research, and comsuter application&. 
443. Marke~ MBDqement. (3-0) Cr. 3. F.W. Prereq· 
ulsite: 340. Marketlna dectelons with euumaata on prlclnl adverti~J personaf selllng, product cfevelopment, BDa 
channels 01 distribution. Cases and computer game em· 
ployed 
444. Markett.q Rel8arch. (4-0.) Cr. 4. W.S. Prerequisite: 
443. Problem formation, research de~, questionnaire 
construction, samllllnK and intervle\\!lng of consumers and 
businessmen. Marketliig research technlquea. 
446. Marketing Seminar. (3.0) Cr. 3. S. Preregulslte: 
444. Analyels of current ~blems in marketing wltti parti-
cular empbaels on new theoretical and methodological 
techniques of solving these problems. 
44'1. Behavioral Ap_proach to Marketln& (3-0) Cr. a. 
W. Prerequlslte: 340. .A.ppllcation of concep!a and methode 
of the behavioral aclences to marketing management de-
clelon maklng. 
452. Advanced Bu.slneu Finance. (3-0) Cr. 3. W. Pre-
requisite: 350. Allocation of funda within a flrm: caplt&J 
budgeting, mergers, consolldatlons, reoqanlzation, and 
valuation problema in selling a going concern. 
4M. PrlndDlea of Inveetment& ( 4.0) Cr. 4. F. W. SS. 
Pterequlelte: S50. Mechanics of investment and secondary 
capital markets. Individual and institutional Investment 
in limited-income securities common stocka. Alao required 
ls a dictated study of a buslness and the industry of which 
lt is a part. 
455. Security Analyata. (3-0) Cr. 3. Alt. S., offered 1974. 
Prerequisite: 404. Analysle of the national economy, indue-
tries, financial statements, and other variables de~ 
the value of eecurltlea. Additional emphasis on portfollO 
management of financlalinstltutlona. 
467. Fblance Seminar. (3-0) Cr. a S. Prerequlslte: 452, 
454. Contemporary problems, pertinent toplcs and current 
research ln the areas of busliless, finance, lnveatmenta, 
and investment analysla. Broad reading and Individual 
investigation of spedflc flnanclal problems and pollclea 
required 
459. Property and Caaualty Innrance. (3-0) Cr. 3. 
Alt. S., offered 19'16. PrerequJitte: 3&9. Aplftll81 of prop-
erty and casualty rlaka of tndlvtdual and bUilneu organl-
zatlons. UnderwlWDg of rlaka. Study of cue ~blema 
which are intended to develop an undentandln8 of ImP' 
erty and casualty inaurance programming. 
460. PhYIIcal Dl8trlbuUon 8Dd Tnlllcll~ent. (3-0) 
Cr. 3. F. W. a Prerequlalte: 360. Dlatrlbutlon muagement 
integrating tralllc throup cooperative functlona Of ma· 
ter18ll baria:nr& inventory control, warehouebur, andfadllty 
location. Tr oqrantr.atlon, functl0111 of carrier Hlectlo1i, 
detenntnatlon of rates, claaalftcat;lon. routllla, and carrier 
Uablllty. Field trlp& 
483. Highway Tranaportatlon. (3-0) Cr. a F. W. Prereq-
uialte: 360. Analysis of reaource aDocatloD In the hlsh~ 
sector. Fblandng and development ofhlghwll)'& Manaprl81 
and economic aapec;ts of motor tnmaportatiOo and lta role 
in economic and iodal Ufe. 
484. Bldlnen IA»st~ (oW) Cr. 4. F. w.a Pr~slte: 
460. Manaa.emen~ of flow of materlale from the aource 
of sup~ tbrOUgJl ~·etna to ultimate marketplace 
delivery. Deetp and aodlcatlon of methode for the aolutlon 
of phy81cal movemen£ ·poblezna of buaineu firm& Fleld 
trlpa. 
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466. Air and Water Transportation. (3-0) Cr. 3. Alt. 
S. offered 1975. Prerequisite: "300. Role of commerical air ~d inland water carrier services In trafftc patterns of the 
nation. Cooperation, coordination, and competition of these 
services with land-based systems of transportation. 
Evaluation of the impact of technological lmpr;:ovements 
and federal pollcles upon local, regional, and ,national 
economic and soclal developnent. 
46'1. Publlc Utlllt1ea. (3-0) Cr. 3. F.S. Prereq_\llsite: Econ 
242. Nature of the public utlllty concept. Theories of 
valuation and rate of return; plant operat1on and utlllza-
tion· cadtal structures. Division of re~atory control be-twe~n state and national ~vemment. Private and public 
ownersblp of utlllties in the United States. 
469. Transsmrtation Seminar. (3.0) Cr. 3. S. Prereq-
uisite: 464. Contemporary JrOblems in the field of trans-
portation. 
4'10. Sales Forecasting. (3-0) Cr. 3. W. Prerequisite: 
340 recommended, Stat 127. Time series, regression, ex-
ponential smoothing, cycle analysis, mathematical models, 
survey tecbnlques, and nonmathematicalmethods; methods 
of calculating gross national product, including use of 
input-output tables. 
480. Cost AccounUng. (4..()) Cr. 4. F. W.SS. Prerequisite: 
386, or 384, and permission of instructor. Product costing 
and control as they relate to Job order, process, and 
standard-cost systems. Introductfon to cost.volume-profit 
relatlonsblps, budgeting, and profit planning. Fleld trips. 
48L Advanced Cost Accounting. (3.0) Cr. 3. S. Pre-
requisite: 4Er>. Further developnent of product costing and 
control procedures: cost reports as an aid in managerial 
decision maklngr. captal budgeting, distribution costs, direct 
costing1 respon810Wty accounting, profit centers, and trans-fer prlc1ng. Field trips. 
48& Sales Managment. (3.0) Cr. 3. S.SS. Prerequlslte: 
340. Exploration of the functional aspects of sales force 
management. Includes discussion of procedures for recruit-
ing selecting, and tralnlng new salesmen; compensation an~ expense control system~i problems of sales force 
motivation and supervislon; metnoos ofterritorlal and quota 
assignment; sales department budgets; distributor-dealer 
relations; and other selected topes. 
490. Speclal Problema. Cr. 1 to 3 each time taken. 
Prerequlslte: Senior classlflcation; permission of instructor. 
A Accounting. 
B. Finance. 
C. General Business. 
D. Marketing. 
E. Transportation. 
F. PhysiCal Distribution. 
G. Law. 
ll Honora. 
495. Advanced Accounttng I. (3-0) Cr. 3. F. Prerequisite: 
386. Accounting theory related to stockholders' and cred-
itors' interests in corporations, research on accounting 
problems in curren~ periodicals and publlcations1 theory 
and practice In selected accounting problema. Fle1d trips. 
496. Advanced Accounting R (3.0) Cr. 3. W. Prereq-
uisite: 386; 496 recommended. Accounting for business 
combinations and afftllated companies; branch operations, 
consolidated financial statements, "purchase" versus" pool-
ing-of-interests" Interpretation of consolidations; reporting 
foreign operations; present.value concept& Field trips. 
49'1. Audltlng. (3.0) Cr. 3. W. Prerequisite: 496. Internal 
control procedures in modem business; developnent of 
auditing standards and procedures as applied by certlfted 
public accountants; review of internal auditing activities. 
Field trips. 
498. AccounUng Semlnar. (3-0) Cr. 3. S. Prerequisite: 
481, 496, 49'1. Integration and expansion of accounting 
theory and p-actlce as they relate to operation of both 
the controllersblp function in business and the public ac-
counting profession. Field trips. 
Industrial Education 
William D. Wolansky, Professor in Charge 
Professors: Carver, Wolansky. 
Associate Professors: Diedrick, Parks, Schwenk, Sherick, 
Wiener. 
Assistant Professors: Bell, Bortz, Croy, DuVall, Hulle, 
Riley, Sarchett, Wenig. 
Instructors: Muench, Weber. 
Undergraduate Study 
For the undergraduate curriculum in industrial 
education leading to the degree Bachelor of Science, 
see College of Education' eum·cuta. 
The industrial education curriculum provides 
essential preparation for those who have a strong 
aptitude and interest in industrial education teaching 
and industrial option fields. The individual is afforded 
the opportunity to pursue a program leading to 
a position in industry or to certification to teach 
in junior, senior high schools, and post-secondary 
schools. In the teaching option, the student must 
apply for admission to the teacher education program 
and be approved by the teacher education committee 
in industrial education, and the Academic Standards 
Committee, College of Education. For admission and 
certification requirements, see College of Education. 
Safety and Driver Education. Students interested 
in obtaining a certificate to teach Safety and Dn'ver 
Education in secondary schools will enroll in those 
courses in industrial education designed to meet 
approval requirements. For the list of those courses, 
see College of Education, Cum'cu/a. 
Graduate Study 
Industrial education offers work for the degrees 
Master of Science, Master of Education. and Doctor 
of Philosophy with major in industrial educat1on, 
and minor work for students taking major work 
in other departments. Within the industrial education 
major, a student may specialize in vocational-tech-
nical education or industrial arts. 
Prerequisite to major graduate work is preparation 
substantively equivalent to the completion of the 
undergraduate curriculum in industrial education and 
-adequate proof that the student ranks above average 
in scholastic ability and promise of professional com· 
petency. 
There is no language requirement for the degrees 
Master of Science or Master of Education. A sat· 
isfactory reading knowledge of two languages selected 
from French, German, Russian, or Spanish is required 
of doctoral candidates. At the discretion of the 
student's graduate program oommittee, the foreign 
language requirement may be met by: (1) demon-
strating a satisfactory reading knowledge of two of 
the languages named; (2) demonstrating a signifi · 
cantly higher degree of competence in one of the 
named languages; (3) substituting two years of under-
graduate study in the language with a B average 
for one of the above languages; or (4) substituting 
9 quarter credits of graduate work in addition to 
the minimum Ph.D. requirements in approved areas 
for one language or 18 credits for two languages. 
Students whose native language is not English may 
substitute competence in English for one of the 
languages. 
Course for Noncollegiate Students 
1& Driver Education. (0-2) Cr. 0. F. W. S. SS. For those 
learning to drive an automobile. See Fees and Expense& 
Counes Primarily for Undergraduate Students 
106. Technology and Application of Ftnlshlng Materials. (2-4) Cr. 3. F. A~ technical approach to finishing materials 
and techniques used ln scliools and industries. Testing 
and evaluating 8.nlshes, experimentation, and Introductory 
research. 
106. Exploration and Fundamental Fabrication of Wood. 
(2-4) Cr. "3. W. Prerequisite: 105. Introduction to hand 
tools, basic machines, pattern making, home construction, 
and wood technology in current practice. 
110. Introduction to Industrial Education. (3-0) Cr. a 
F. W.S. Quallftcation, opportunities, pre~ation, and duties 
of workers in industrlill arts, vocational industrial educa-
tion, and industry. 
121. Drafting L (2-4) Cr. a F. W. Lettering; principles 
and fundamentals of drafting, including techi11ques, care 
and use of equipment, sketching, orthographic p-ojection, 
pictorial drawing, drawing reproduction, topograph-
ical drawing, and architectural drafting. 
122. Drafting IL (2-4) Cr. 3. W.S. Prerequlslte: 12l 
Continuation ori Ed 121. Emphasis on detall and assem-
bly drawing, fasteners, dimensioning, and surface develop-
ment. 
123. Drafting IlL (2-4) Cr. a F.S. Prerequisite: 122. 
This course ls a continuation of I Ed 122. Emphasis on 
machine drafting, rendering, basic tool design, and an 
introduction to electrical drafting. 
3)5. Advanced Technlques of Wood Fabrication. (2-4) 
Cr. 3. S.SSL Prerequisite: 106. Basic principles and p-ac-
tlces involved in tb.e use of power woodworldng machines 
and thelr apJilcatlon to furniture and cabinet making. 
216. ftoblema of Human Conservation. (3-0) Cr. 3. F. 
Prerequlslte: Psych 10 L Survey of hlldlway, industrial, 
school, farm and home safety, and safety organizations. 
Principles of accldent prevention, indlvlaual and group 
responsibilities. 
220. Induatrla1 Arts Design. (3-0) Cr. 3. F. W.S. ApJil-
cation of fundamental prlncldes of de~gn to the field 
of industrial education. "Prlncfples of design, de~ eval-
uation, redesign of exlstlng articles, designing for indus-
trial education activities. 
230. Ornamental Metal Dealgn and Proceasea (0-6) 
Cr. 3. W. Principles and practices Involved in the use 
of ferrous and nOnferrous metals for construction of or-
namental proJects and teaching ald& Such operations as 
spinning, t.oollng, etching, annealing, and Wrought iron 
work. 
232. Sheet Metal Fabrlcatlon. (0-6) Cr. 3. F.S. ftfn-
ciples, concepts, and practices Involved ln the use of sheet 
metal tools, equipnent and materials, forming and fab-
rlcatlon, layout teChnique& 
234. Baste Metal Proceaea. (0-6) Cr. 3. F. W. S. Prin-
ciples and _ _practlces of bench metalwork; layout, sawing, 
ch1sellng, fWng, drllling; threading, hardening, tempering, 
casting. 
INDUSTRIAL EDUCATION 227 
236. Macblne Metals L (24) Cr. 3. F. W.S. Prerequi-
site: 234. General machlne tool operation. Emphasla on 
precislon measuring instruments and technical lnforma· 
tlon as applied to inaustrlal education. 
261. Electricity L (0-6) Cr. 3. ·F. W. S. Fundamental prln-
cldes and practices in teaching of direct current elec-
trlclty ln lncfustrlal education. Tlie development of exper· 
lments, projects, and teaching alds for the secondary 
school industrial education electricity program. 
263. Electricity IL (0-6) Cr. 3. F. W. S. Pterequlalte: 
26l Fundamenta1 principles and p-actlces In the teach-
ing of alternating current electricity ln Industrial educa-
tion. Practical problems in power distribution and use 
of test equipment. The develOpnent of experiments, po-jects, and teachlng alds for the secondary school Indus-
trial education electricity p-ogram. 
200. R»wer Mechanics: An Introduction. (3.0) Cr. 3. 
F. W. S. SS. A brlef study of the sources of power, aplilca-
tion of power, power-Producing and control devices, re-
search and development of power. 
26L Power Mechanics: Intemal CombuaUon Enslne& (2-4) Cr. 3. F.W.S.SS. Prerequielte: 260. FamlUarliation 
with reciprocating and reaction engines with emphaele 
on two- and four-stroke cycle reci_procattng eng\ne& Use 
of tools and equipment for small engine overhaul and 
tune-up. 
262. lbwer Mechanlca: The Automoblle. (3.()) Cr. 3. 
F. W.S.SS. Prerequisite: 261 General Introduction to the 
automotive P'Oductlon and service indus~, ~d the auto-
mobile ltself1ncludlng engine, chassis, and body. 
290. Special Problems In Career Education for Voca-
tional TeChnlcal CertUlcation. (3.0) Cr. 3 each time taken. 
F. W. S. SS. Prerequisite: Below Junior classlflcation and per-
mission of instructor. 
A Teaching Technlque& 
B. Career Education Developnent. 
C. Current Developnent and Admlnlstratlon. 
D. Organization and Management. 
E. Course Construction and Analysis. 
F. Conference ln>cedures. 
G. Publlc Relation& 
008. Modem Materlala: Dealgn and Conatructlon. (0-6) 
Cr. 3. F. W. Prerequisite: 106, 106, 206. Advanced de-
sign and construction as apdled to furniture, cabinet mak-
ing, sporting equipnent, ani:f specialized ltems. 
310. School Laboratory Safety. (3-0) Cr. 3. F.S. Pre-
requisite: Junior classlftciltion. Analylls of accldentl and 
accldent ~vention in the second8ry school industrial 
education laboratory. Methode of lnlliatlng an effective 
safety program. 
316. Th~ and ftinddee of Driver EclucaUon. (8-4) 
Cr. 5.- W. Prerequlslte: 216, Iowa drlver'a llcense, per-
mission of instructor. Source materials, methode, poUCles 
and procedures, and psycholo~ aspecte of driver ed-
ucation; technlques Including paychophyelcal measurement 
and interpretation. 
317. PracUces of Driver EducaUon. Cr. 1 to 2 each 
ttme elected, no more than 4 totaL Prerequlalte: 816, 
Iowa drlver's llcense, permlaslon of instructor. Organiza-
tion of, and experience with, both clalaroom and behind· 
the-wheel phases of drlver education, lndudlng range, 
lesson pane, films, scheduling, and testing teCbnlque& 
324. Archltectural Drafting for Jndutrlal EducatloD 
Teachera. (2-4) Cr. a S. PierequJslta: Nine credlte ln 
dra.ftlng. Drafting technique• representing the vartou com· 
IJ9nenta of plan& Content la directed toWard the teaching 
of secondary and post-hlgh acboo1 archltectural drafting 
courses. 
336. Machine Metala n (2-4) Cr. & F. W.S. Prerequl· 
site: 236. General machlne-t.ool operaUon with emphUla 
on advanced set-ups on machlne toola, lncludlng precte!on 
grinding and measurements. Related technlcal lnforma.. 
t1on as apJiled to the advanced operatlona and aetupe. 
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362. Electrldty UL (0-6) Cr. 3. W. Prerequisite: 253. 
Basic prtndples and p-actlces Involved in electric motor, 
generator, and apP!ance construction; motor rewind and 
electrical appliance repair as applied ln industrial educa-
tion laboratory work. 
367. Electronlce L (0-6) Cr. 3. F. S. Prerequisite: 253. 
Basic prtndples of radio construction, service, and repair 
as applied to the secondary school industrial education 
electronics program. Use of the osc1lloscope, signal gen-
erator, signal tracer, and other test equip:nent used ln 
radio. 
86L Power Mechanics: EnJdne Overhaul Procedures. 
(0-6) Cr. 3. F. W. S. Prerequisite: 262. Automoblle engine 
overhaul procedures and techniques, including proper use 
of tools, equipment, and manufacturers' manuals; adjust-
ments and measurements; development of supplementary 
Instructional materials. 
864. Power Mechanics: Suspension and Braking Systems. 
(0-6) Cr. 3. F. W.S. Prerequisite: 262. A study of auto-
moblle suspension, braking, and power transmission sys-
tems; famlllarlzation by work on representative models. 
368. lbwer Mechanics: Tune-up and Electrical Service. 
(0-6) Cr. 3. F. W. S. Prerequisite: 262. Automoblle engine 
tune-up and electrical service. Theory of the automoolle 
electriCal and fuel systems. Application of theory in trou-
bleshooting and repairing. Developng and presenting in-
structional materials and techniques. 
870. Introduction to Industrial Plastics. (0-6) Cr. 3. 
F. W.S. Prerequisite: 106; Chern 140 and 140L, or 141 
and 141L Technology of plastic materials and produc-
tion processes. Principles ol thermoforming, compression, 
transfer, injection, and rotational molding. 
90. Care of Equipment. (0-6) Cr. 2 or 3. F. W. S. Pre-
requisite: lndustrlaf education major, junior standing. Tech-
niques and methods involved ln maintenance, repair, and 
testing of shop tools and machlnery. 
400. Cooperative Work Experience. Cr. R; Required 
of industrial education cooperative students. Prerequisite: 
Permission of department head Students must register 
for thls course prior to beglnnlng each period of work. 
410. FacWty Planning and ~on. (8-0) Cr. 3. 
F. W.S. Planning of school shops and industrial facUlties, 
selection and lOcation of equipment; estlmate of cost. Trips 
to secondary schools and industries. 
415. Methode of Teachlng Industrial Arts. (3~) Cr. 3. 
F. S. Prerequisite: Educ 305A Methods and techniques of 
teacblrur lridustrlal arts; objectives organization of sub-ject matter, relationsblps, and ev;iuation. Fleld trips to 
schools. Preteacblng labOratory experienceslncludlng mlcro-
teachlng. 
417. Observation and Supervlsed Student Teacblng in 
Industrial Education. Cr. :J to 12. F. W.S. Prerequisite: 
415. Observation and supervised teachlng in publlc schools. 
418. Multiple Car Range Technlques. (0-2 to 6) Cr. 1 
to 2 each tlme taken, maximum of 3 credits. F. W.S.SS. 
Prerequisite: Three credits ln 317, permission of Instruc-
tor. Schwenk. Organization of and experience with the 
multiple-car approach to teachlng driver education. In-
ternship period arranged with high school programs to 
provide for observation and experience under actual con-
ditions. 
419. Simulation Tecbnlque& (0-2 to 6) Cr. 1 to 2 each 
tlme taken, maximum of 3 credits. F. W.S.SS. Prerequi-
site: Two credltsln 317, permission of Instructor. Schwenk. 
Organization of and experience with simulation as a teach-
ing phase 1n driver education. Internship period arranged 
with hlgb school programs to provide for observation and 
experience under actual conditions. 
4li0. Electnmlcs IL ( 1-6) Cr. 3. F. W.S. Prerequlslte: 
357. Basic televlslon construction, service, and repair. 
Use of the oscllloscope, vacuum tube-volt-ohm mUJiam-
meter and other test equipment used ln televlslon re-
pair. The basic principles of television and frequency mod-
ulation as applled to the secondary school Industrial 
education electronics program. 
490. Speclal Problems In IDdustrlal Education. Cr. 1 
to 5. Prerequisite: Junior classlflcation, quality point av-
erage of 2. 5 or more for two preceding quarters. 
A Industrial Education. 
B. Professional Methods. 
C. Curriculum. 
D. Drafting, Design, Hanning. 
E. Electrlclty-Electronlcs. 
F. Instructional Materials. 
G. Technical Training. 
H Honors Program. 
M Metals. 
P. Power. 
R. Plastics. 
S. Safety Education. 
T. Safety, Industrial Education. 
W. Wood Technology. 
49L Evaluation In Vocational Technical Education. 
(3.()) Cr. 3. F.S. Prerequisite: Permission of instructor. 
Evaluation prlnclpes and practices related to student, 
instruction, and program assessment. Performance test-
Ing and evaluation techniques applicable to improving 
instruction in vocational technical education. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501. Wood and Construction Material. (1-5) Cr. 3. F. 
Alt. SS., offered 1975. Prerequisite: 205. Principles of small-
scale production of constructional materials inCluding wood 
composites and laminates. 
510. Tecbnlque of Teacblng Vocational and Tecbnlcal 
Education. ( 3.()) Cr. 3. F. W. S. Prerequisite: Educ 426. 
Teaching processes, methods of presentation and testing, 
lesson planning, and organization of Instruction. 
514. Foundations of Vocational and Technical Educa-
tion. (3.()) Cr. 3. F.W.S. Prerequisite: Psych 333. Sarchett. 
Development and philosophy of vocational-technical educa-
tion, federal and state legislation. State plans, divisions 
and types of programs. 
516. Trends in Vocational-Technical Education. (~) 
Cr. 3. SS. Prerequisite: Nine credits in industrial educa-
tion. Brief review of the development of vocational and 
tecbnlcal education. A study of the most recent trends 
in various types of schools offering vocational-technical 
education with respect to curriculum, quallflcations and 
training of instructors, admlnlstration of program, require-
ments for program certification, and the developng ratlo 
of technical, related, and general education within the 
curriculum. 
618. Problems In Industrial Education. (3-0) Cr. 3. SS. 
Prerequisite: 415. lnltlatlng programs; program organiza-
tion and development; purchasing materials, supplies, and 
equipment; facUlty panning and utllization; writing speci-
fications; program evaluation; and other related problems. 
519. Occupational Analysis and Course Construction. 
(8-0) Cr. 3. F.W.S. Prerequlslte: 610. Course of study 
development based on occupational analysis. Comp!atlon, 
arrangement, and llmltations of instructional materials. 
624. Conference-Leading Tecbnlque& (EHl) Cr. 3. SS. 
Prerequisite: 510. Study and practice of conference pro-
cedures and techniques as applied to teachlng and ad-
visory committee functions. 
625. Coordination of CooperaUve Education. (8-0) Cr. 3. 
SS. Prerequisite: 510. Prlnclpes of organization, coordlna-
Uon, and administration of cooperative education with 
business and Industry to provide part-tlme on-the-job train-
ing for students. 
528. PUbUc Relations for Industrial and Tecbnlcal Ed-
ucation. (3-0) Cr. 3. SS. Prerequlslte: 514. Identifying a 
plan of public relations for industrial and technlcal educa-
tion; analysis of publics that need to be reached; effect 
of human relations on public relations; criteria for evalua-
tion. 
5M. Development of Industrial Education. (3-0) Cr. S. 
SS. Prerequlslte: 514. An evaluation of educational and 
industrial thought. Historical and phllosopb.lcal develop-
ment of industrial education to the present. Trends and 
implications. 
555. Administration and Supervlston ofindustrlalEduca-
tlon. (3.()) Cr. 3. SS. Prerequisite: 417. Carver. Administra-
tion, supervision, curriculum development, selectlonofstaff, 
and public relations. Evaluating administrative and super-
visory efforts; program modiflcatlon. Field trips to schools 
and Industries. 
556. Current Issues and Modem Concepts 1n Industrial 
Education. (3.()) Cr. 3. Prerequisite: Fifteen credits In 
Industrial education. A critical analysis of Industrial ed-
ucation in the evolving role of education. Newer concepts 
of teachlng laboratory work; Impact of research and ex-
perimentation; Implications for curriculum change and JX'O-
gram modernization. 
557. Organization and Management of the Industrial 
Education Laboratory. (3.0) Cr. 3. SS. Prerequisite: 410. 
Carver, Park& Principles and practices involved in the 
panning, organization and management of the school 
shop; responslbillty of the school adriilnlstrator and teacher; 
basic principles of olanning; selection and purchase of 
machines, tools, equlpnent, and materials; maintenance, 
storage, and control of machines, tools, and equipment; 
managing the shop for effective work. 
559. Processes and Systems 1n American Industry. 
(3.0) Cr. 3. S.SS. Prerequisite: Flfteen credits in industrial 
education. An exploratory study of modem manufacturing 
industries. Designed to prepare teachers to interpret in-
dustry through a better understanding of the facets; man-
agement, systems, controls, financing, and personneL 
570. Administration of Accident Prevention Program& 
(3.()) Cr. 3. SS. Prerequisite: 316. Effective methods of 
developing the background and motivation essential to 
accident prevention at various educational levels. 
57L Seminar: FBychology of Safety. (2-0) Cr. 1. S. 
Prerequisite: Nine credits ln psychology and education, 
permission of Instructor. Schwenk. Review of literature 
in field of safety. Round-table dlscussions with state and 
national safety experts and public officials. 
590. Speclal Topics 1n Indusbial Education. Cr. 1 to 
5.. Prerequisite: Graduate classlftcation in industrial ed-
ucation. 
A. Industrial Arts. 
B. Vocational-TechnicaL 
C. Curriculum. 
D. Evaluation. 
E. Administration and Supervision. 
F. Instructional Materials. 
G. History and Phllosophy. 
J. Research. 
K. Laboratory Problems. 
L Technical Tralnlng. 
S. Safety Education. 
T. Safety, Industrial Education. 
593F. Workshop In Industrial Education. Cr. 1 to 5. 
SS. Prerequisite: Fifteen credits ln industrial education. 
Carver, Parks, Wolansky. 
Courses for Graduate Students, major or minor 
615. Seminar. Cr. 1 to 3. F.W.S.SS. Prerequisite: Per-
mission of instructor. 
652. EvaluaUon In Induatrial Education. (3-0) Cr. 3. 
SS. Prerequlslte: 49L Carver, Stephens. Developing basic 
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concepts. Technlquea for evaluating student pereonnel, 
facUlties, programs, staB, and other eaucatlonal resource& 
658. InstrucUonal Materials for IndUitrlal Bducattcm. 
(3.0) Cr. 3. SS. Prerequisite: Educ 306B and flfteen cred-
Its in industrial education. Carver, Parka. Examination 
of new equipment, materials, and technlquee ln ua1ng 
Instructional materials ln industrial education teaching. 
667. Curriculum Development In Indu•trlal Educatloo. 
(3.()) Cr. 3. SS. Prerequlslte: Flfteen credits ln lnduatrlal 
education. Carver. Basic concepts, trends, practices, and 
factors Influencing curriculum development; technlques, 
organization, and procedures; the course of study and lts 
development ln a given curriculum pattern. 
699. Research. 
Industrial Engineering 
joseph K. Walkup, Head of Department 
Professors: Cowles, David, Griffen, Hempstead, Hill-
yard, Jaeger, Kleinschmidt, McRoberts, Moore, 
Gerald Smith, Squires, Vaughn. 
Associate Professors: Ashour, Berger, Even, Montag, 
Clifford Smith, Tamashunas, Watkins. 
Assistant Professors: Barta, Grant, Harmison, Hendricks, 
Lamp, Love, Meeks, Mohr, Sjobakken. 
Instructors: Park, Thiele. 
Undergraduate Study 
For undergraduate curriculum in industrial engi· 
neering leading to the degree Bachelor of Science, 
see College of Engineering, Curn'cu/a. 
The industrial engineering curriculum affords 
essential training to those who have strong aptitude 
and interest in engineering and a potential capacity 
for management. An industrial engineer is concerned 
with the design, improvement, and installation of 
integrated systems of people, materials, and equip-
ment; drawing upon specialized knowledge and skill 
in the mathematical, physical, and social sciences 
together with the principles and methods of engineering 
analysis and design, to specify, predict and evaluate 
the results to be obtained from such systems. The 
professional services performed by industrial engineers 
include plant layout and design, methods planning, 
work measurement, quality control, production control, 
cost analysis, sales engineering, personnel supervision 
and management. These services are rendered in 
fields including all types of manufacturing industries, 
service industries, distribution organizations and gov· 
ernmental service. 
230 COURSES AND PROGRAMS 
The curriculum includes in addition to the funda-
mental engineering sciences, a carefully selected. se-
quence of courses in electrical engineering, mechan1cal 
engineering, mechanics, industrial administration, and 
industrial engineering. Limited opportunities through 
elective courses are available for further study in 
other fields of engineering or management. 
A five-year cooperative work-study program is 
available in the Industrial Engineering Department. 
See Cooperative Programs, College of Engineering. 
Graduate Study 
The department offers work for the degree Master 
of Engineering and Master of Science with majors 
in industrial engineering and in engineering valuation, 
and for the degree Doctor of Philosophy with major 
in engineering valuation, and minor work to stu-
dents taking work in other departments. The depart-
ment also participates in the interdepartmental pro-
gram in industrial relations. (See Industrial Relations.) 
Prerequisite to major graduate work is the com-
pletion of a curriculum substantially equivalent to 
that required of undergraduate students in engineering 
at this institution. 
Competence in a foreign language is required for 
the Master of Science and the Doctor of Philosophy 
degrees. (A score of 400 in the Educational Testing 
Service examination in French, German, Italian, 
Russian, or Spanish meets this requirement.) For 
the Master of Science degree the candidate's committee 
may recommend the substitution of an alternative 
tool of research for the language requirement. Nor-
mally, this will be six credits of mathematics, 
stat1st1cs, or computer science courses available for 
graduate credit, minor only. There is no foreign 
language requirement for the degree Master of 
Engineering. 
Open to graduate students for minor credit only: 
312) 313, 361, 404, 407, 416, 421, 423, 424, 425, 
426,441,442,443,448,461,462,475. 
Coones Primarily for Undergraduate Students 
100. Tec:hnlcal Lecture. ( 1.0) Cr. R; S. Lectures and 
conferences designed to ald the freshman student to ad-
Just both in course and in college environments. 
104. Engineering Problems. (1-2) Cr. 1. F. W. Applica-
tions of algebra; development of computing skills and 
orderly methods of solving problems; engineering forms 
and standards. U sea of sllde rule, logarithms, graphs, 
and tables. 
105. ~eerlng Problem& (1-2) Cr. 1. W.S. Prereq-
uisite: 104: Development of skills and orderly methods 
of solving problems invol~g computations of an enJdneer-
lng character. Basic calculat1Ilg technlques; longhana, slide 
rule, and logarithms. Ap~cation of trlgQnometry and back-
ground mathematics to the solution Of engineering prob-
lems. 
10& Methods of E!lglneerlng Computation& (0-3) Cr. 
L F. W. Prerequisite: Credit or Classlftcation In Math 120 
or 130. T~ in skills, ·standards, and methods es-
sential for engineering comPltations. 
109. Introduction to DlJdtal Computers. (1-1 or 0-3) 
Cr. t F. W.S. Prerequisite: "Three credits of mathematics. 
Engineering students required to have credit in 105 or 
10& Elementary programmlrtg techniques including the 
use of Interpretive routines. Fundamentals in and appre-
ciation of high-speed electronic digital computers including 
laboratory exercises on the computing center equipment 
250. Introduction to Industrial ~eerlng. (4-0) Cr. 4 
F. W.S. Pre~uisite: Math 120 or 130. Introduction to the 
design and control of production system& Includes such 
industrial engineering activities as engineering economy, 
plant location and layout, work design and measurement, 
production and inventory control, critical path schedul-
ing, and statistical quallty control 
27a Methods Engineering and Work Measurement. (3-2) 
Cr. 4. W.S. Prerequisite: 250. Prlnclpes and practice in 
motion economy, time-study, and other approaches to 
work measurement; micromotion analysis, memomotion, 
and random filming techniques. Consideration of human 
factors and economic factors in methods entrtneering and 
work-center design, work slmpllfication, and production 
system development. Introductlon to standard data and 
predetermined standard times. 
29a Seminar. (·1.0) Cr. R; F. W.S. Required of all third-
quarter sophomore students. ~quired of senior college 
transfer students in the tlrst quarter after transfer to 
the Industrial Engineering Department. 
304. Analysls for Engineering Economy. (3.()) Cr. 3. 
F. W.S. Engineering/managerial analysis of the economic 
aspects of public and private project proposals. Decisions 
involving the expenditure of capital funds. Alternative 
sources of funds; time value of money; methods of eval-
uating alternative projects. 
312, 31a Industrial Operations Research ( 4.0) Cr. 4 
each. 312: F. W.; 313: W.S. Prerequisite: 312: Math 205; 
313: 312, Stat 34L History and growth of operations 
research. The development of mathematical concepts 
and models conce .. :ned with engineering and management 
decisions. Single and multi-variate optimization models; 
e.g., linear programming, inventory theory, game theory, 
network analysis theory, and other deterministic and sto-
chastic models. 
351. Industrial Organization. (3-0) Cr. a F. W.S. Pre· 
requisite: Junior classlflcation. Industrial tendencies, own-
ership, types of organization; the prlncipes and methods 
of IX'Oduction control, Inspection, motion and time study, 
wage systems, cost control, and personnel relations in 
the coordination of an industrial organization. 
36L Quantitative Methods for Industrial Engineering. 
(3.()) Cr. a F. W.S Prerequisite: 250 or 351; Stat 342. 
Adaptation and application of mathematical and statis-
tical techniques to the analysis of problems of an engineer-
ing nature. Interpretation of the problems in physical 
terms. 
392. Seminar. ( 1.0) Cr. R; W. 
39a Industrial Inspection Trip Cr. R; S. Prerequisite: 
Junior industrial engineering classlfication. One week spent 
in industrial centers visiting and inspecting industrial 
plants. 
395. Summer Work. Cr. 3 each. Prerequisite: Advance 
approval of department head. Aj)proved summer work in 
industrial plants. Not acceptable as an industrial engi-
neering elective, management elective for industrial engi-
neering, or engineering operations majors. 
404. Engineering Economy. (2-2 or 3.0) Cr. 3. F. W. S. 
Prerequisite: Econ 242, I Ad 37L Application of funda-
mentals of economics to engineering alternatives in plan-
ning, developing, and managing industrial s;rojects. 
407. Engineering Valuation. (3.0) Cr. 3. F.W.S. Pre-
requisite: Econ 241, 3 credits of accounting. Concepts of 
value, original cost, and reproduction cost, property re-
cords, methods of estimating deJreclation for valuation 
and accounting; intangible values, cost values, earning 
values, rate base, and valuation for taxation, rates, fl. 
nanclng, insurance, and sales. 
416. Production AnaJyala. (3-0) Cr. 3. S. Pterequlalte: 
313. SJ)eclallzed mathematical technlques applied to ln-
dustrlal production management. 
43). BDglneertng Sale& (3.()) Cr. 3. S. Pre~uialte: 
304, 480. Concepts Involved with seWng technical goods 
and service& Ap~catlon of legal, economic, and ethical 
Jdnclpes Involved ln the preparation of speclflcationa, 
&lde, 8nd contract& 
42L Safety Engineering. (3.() or 3-3) Cr. 3 or 4. F. S. 
Prerequlslte: 250 or 36L PrlncleiD~~ of accldent prevention 
ln lndu,stry; tralnlng for and s safety. Safe machine 
desip and guarding. Industrial compensation and safety 
legiSlation. 
423. Job Compensation. (2-3) Cr. 3. F. Prerequisite: 
250 or 35L Study of the principal pressures and their 
influence on forms and levels of job compensation. 
424, 425. Human Resource Management I, It Cr. 3 
each. 424: (3-0) F. W.; 425: (2-2) W. S. Pterequlalte: 424: 
250 or 351, Psych lOL 425: 424. Employer-employee 
problems and approaches to their solution util!ztng be-
havioral science concept& Em~aslzes the organization 
motivation, and management of human resources, and 
principles and technlques of selection and placement, per-
sonal developnent and evaluation, and wage and salary 
admlnlstratlon. 
426. Organization Development. (2-2) Cr. 3. S. Pre-
requialte: 425. Advanced study of current organization 
development technlquea with emphaals on the effective 
utlllzation of human resource& Group dynamics, employee 
tr~ and development, and personnel evaluation and 
empha&ls. 
441. Industrial Enflneerlng Deldgn L (3-4) Cr. 6. F. W. 
Prerequls1te: 273, 3 2, 404. Operations, machine~ and 
processes required for tydcal manufacturing problems; 
selection, speclflcatlon, ana layout of equipment and plant 
faclllties, balancing schedules, budget preparation. 
442. Industrial EDglneeriDg Design n (3-4) Cr. 6. W.S. 
Prerequisite: 313, 44 L The development_ of organization 
charts and standard crews; the determination and the 
design of records of performance to be used In the ad-
mlniStratlve control of a typical manufacturing enterprise. 
443. Industrial Engineering Design m (2-2) Cr. 3. S. 
Prerequisite: Credit or claaslflcation ln 442.. The develop-
ment and apDllcation of Inventory records, load charta, 
production orders, schedules, production reports, ~gress 
rel)9rts and control re~ to a manufactuilng problem In 
suCh a manner as to keep a continuous comParison be-
tween planned and actual result& 
448. Industrial DyDamlca. (2-2) Cr. 3. Prerequialte: 
3511 404. Information-feedback characteristics of lndus-trlru systems; Interaction of organization structure, 'pol· 
lcles, and time delays ln the success of an enterprise; 
relationships between flow of Information, money, mate-
rials, orders, personnel, and captal equipnent ln an or· 
ganlmtlon or Industry. Model building and computer sfmu· 
lation are utlllzed. · 
46L Industrial Declllloa '11leory. (3.0) Cr. 3. F. Pre-
requlalte: 304, 36L Declalons under rlak and uncertainty, 
Bayesian decision technlques, and nonllnear utWty func· 
tiona are conaldered ln developng mathematlcal models 
of problemsln the areas of Inventory policy, blddlng pollcy, 
and purchasing pollcy. 
462. ~ lnapectloa. (3.0) Cr. 3. S. Prereq-
ulslte: 250 or 351; Stat 105. Inspection of de.partment 
functions and organization, quality-control procedures, ac-
ceptance sampllrig, and cost itudles. 
475. Motion and Time Study. (2-3) Cr. 3. W.S. Pre-
requlslte: 36 L Prlnclpes and methods of motion and tlme 
study as empoyed In lndustr1al operationa. 
480. Engineering Contract& (8.()) Cr. 3. F.W.S. ft'ereq-
ulalte: Junior classtflcatlon. Introduction to~aprudence, 
Judlclal procedure, contract esaenUals and clpes, torts, 
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lnretellal pro~, sales, agency, workmen's compensation, ectUal property. 
490. 8D8dal Problema. Cr. 1 to 5. Prerequlalte: Senior 
clasatflcatlon, permission of deJmtment head. Formulation 
and solution Of theoretical or ·practical problems whlch 
relate to manufacturing, pubUc utlllty o.,.,ratton. operation 
of COII\IIlunlcatlon systems, or other lilduatrlal methode. 
R Honors. 
49L Seminar. (1.0) Cr. R; F. 
Counes Primarily for Graduate Students, 
major or minor1 open to quaHfied under-
graduates 
604. Advanced Engineering Economy. Cr. 3 to 5. F. w.s. 
Prerequialte: 404. Advanced englneertna economic anal-
ysls; eDglneerb!g, ftnanclalandlnt~le ractoralnfluenclng 
management Jectalon for expe11dlture of funds. AppUca-
ttons of capltal recovery and phyalcal pant replac8ment 
theorle& 
60& Capital Es~Ddlture ~· CS.O) Cr. 3. F. 
Prerequlslte: 604. Determination of ca tal espendlture 
policy and budget. Factors lnfluenclng e priority queue 
(urgency) and the optimum-rationed level of espendlturea. 
Project request, c:onalderatlon, rev181on, screening, rejec-
tion, postponement. approval, subsequent verlftcation, and 
feedback proceasea. Pl8nnlng and control of the capital 
expendlture budget and sources of funds. 
608. Bnglneerlng Aapecta of PUbBc UUllty Admlnlatra· 
Uon. Cr. 2 to 5 each tlme elected. F. Pterequlalte: 4041 407. Engineering problems artatng from the regulation or 
service and rates, the tazatton, ana the operation of public 
uttlltle& 
607. Oelftdatlon EaUmate& (3.0) Cr. 3. W.S. Prereq· 
uis1te: 407. Collection and analyals of -retirement data. 
Technlques required for the construction of survivor, prob-
able Ufe, condition per cent, and accrued depreciation 
=:s.to~~~anr~e =~• 0!n ~=pr=tlo~ 
estimate& 
609. ~g ValuaUon PracUce. (2-3) Cr. 3. F.& 
Prerequisite: 407. Application of prlnclples of englneertns 
valuation, lncludlng field work preparation and IX'fclnB of 
Inventories, valuations for uUnty rate~1• security reiriila-tions, condemnations, sales, estate semementa, ancr de-
tennlnlng fixed captal costa. 
51L Operations-Research Ccmcellt& (4-0) Cr. 4. F. Pre-
requlslte: 304, Math 213, Stat 341 Theory and dev~f: 
ment of operations-research concepti and tedmlques wl 
lndustrlal context& Includesllnear prosrammtng, dynamlc 
programming, queueing theory, and almulatlon. 
512. Queueing 'lbeory and AppllcaUoa& (S.O) Cr. a 
Alt. W., offered 1975. Prerequlalte: 61L Developnent and 
use of mathematical modell for the analyala of queue~ 
systems as applied pr:lmar1Jy tolDdustrlal altuaUona. Steadj 
state as well as tranalent systems are c:onaldered. 
515. Management Science L (3.()) Cr. a Alt. W., offered 
1975. Prerequla1te: 31& Development of lclentlflc modela 
and analogies apJilcable to engineering management; ln· 
veatlgatlon of exlstlng mathematical metbocl•: operatlonl 
mae arch. 
516. Management ScleDce It (S.O) Cr. a. Alt. 8., of. 
fered 1975. Prerequtmte: 515. Cue atudlu and Jndua-
trlal problema. New methoda and theorlealn management 
aclence, and operations research. 
51& DlKltal SlmulatiOD ~ .. (3-0) Cr. a Alt. F., 
offered 1974. Plerequlalte: 511, Stat 44& Analylla of large 
scale mathematlcaliy Indeterminate man~t antema 
by dlgltal c:amputer almulatlon. Uae of Monte Carro tech-
niques m the eJmulatloD, almulatlon-ortented computer Jan-
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guages consideration of bow long a simulation experiment 
must b~ run for valid results, how the experimental design 
of the simulation model to investigate effects of multiple 
variables are included Ability to use the General Purpose 
System Simulation language (G PSS) is developed 
522. Engineering Aspects of Wage Determination. (2-3 or 
6) Cr. 3 or 4. S. Prerequisite: 423. Critical survey of wage 
programs founded on job evaluation; merit rating, wage 
incentives, basic hourly wage curve, salary classifications, 
and administrative programs. 
527. Dynamics of Industrial Organizations. (2-2) Cr. 3. 
W. Prerequisite: 425. An advanced study of relevant and 
current behavioral science research offering insight and 
understanding regarding the behavior of industrial organi-
zations. Consideration will be given to applying this know-
ledge and information to the development of vibrant, vi-
able, and socially effective work organizations. 
53l Industrial Statistics: Process ControL (Stat 531) 
See Statistics. 
533. Industrial Statistics: RellabWty. (Stat 533) See 
Statistics. 
539. Operations Research. (Stat 539) See Statistics. 
540. Operations Research Methods and Economic Anal-
ysis. (Stat 540) See Statistics. 
545. Advanced Industrial Engineering Design. Cr. 3 to 
5 each time elected F. W. S. Prerequisite: 441. Hanning 
and controlling the manufacturing plant. Theory of facil-
ities selection and layout; balancing operations and sched-
ules; design of the manufacturing plant; structure of the 
organization and system. Control techniques, budgets, and 
realization comparison. 
551. Industrial Engineering Concepts. Cr. 3 to 5. F. 
Prerequisite: 250 or 351; 480, Econ 242. Developnent 
ln depth of theoretical and practical concepts of current 
industrial engineering practice. 
552. Industrial Organization Theory. (3-0) Cr. 3. S. 
Prerequisite: 551. Examination of theories of organization 
with the pupose of explaining, predicting, and influencing 
organization behavior. Requirements for design and control 
of industrial organizations and their components. 
571. Theory and Principles of Work-Time Relationships. 
(2-3 or 3-6) Cr. 3 or 5. S. Prerequisite: 441. Evaluation of 
time-study systems using predetermined elemental time 
standards; comparlSQn with stop-watch time study. Ap-
P!cations to industrial situation. Analysis of current lit-
erature. 
581. Legal Aspects of Engineering Administration. (3-0) 
Cr. 3. F. ~erequisite: 250 or 351, and 480 or I Ad 365A 
Engineering management contacts with publlc administra-
tors and administrative law. 
582. Taxation Aspects of Engineering Administration. 
(3.0) Cr. 3. W. Prerequisite: 581, I Ad 37l Concepts of 
advalorem, Income, and excise taxes and their effects 
on industrial operations and policy making. 
583. Patent Aspects of Engineering Administration. (3.0) 
Cr. 3. S. Prerequisite: 480 or I Ad 365A desirable. Man-
agement problems concerning patents, trademarks, fran-
chises, copyrights, and royalties. 
590. Special Topics. Cr. 1 to 5 each time elected 
A Management problems in engineering valuation and 
depreciation. 
B. Management problems ln personneL 
C. Management problems in industrial engineering. 
D. Management problems in regulated industries. 
Courses for Graduate Students, major or minor 
008. De)X'eclatlon Accountancy. Cr. 2 to 6 each time 
elected F.S. Prerequisite: 507. Unit and group methods 
of accounting for depreciation; reserve requirements; ad-
justment of depreciation rates and reserves; classification 
of accounts, property accounting methods. Income tax 
regulations. 
624. Factory PersonneL Cr. 3 to 5. F. W.S. Prerequisite: 
425, 551. Employment departments; time and age prob-
lems; shop committees; housing conditions, and industrial 
relations. 
681. Court and Commission Practice. Cr. 2 to 6 each 
time elected W.S. Prerequisite: 681A: 581, 008; 681B: 
581. 
A Utility rates, property valuation, and depreciation. 
B. Legal relations in industry. 
690. Seuilnar. Cr. R; F. W. S. 
699. Research. Cr. 1 to 5. 
A Industrial Engineering Research. 
B. Engineering Valuation Research. 
Industrial Relations 
Harold \V. Davey, Chairman of Advisory Commntee 
Advzsory Committee: Rita Braito, Terry L. Dickinson, 
Gerald L. Dorfman, Willis 1. Goudy, Robert 0. 
Richards, Jr., Clifford E. Smith. 
Work is offered for the degree Master of Science 
with major in industrial relations. This is a multi-
disciplinary degree offered under a cooperative ar-
rangement by the departments of Economics, In-
dustrial Engineering, Political Science, Psychology, 
and Sociology. 
Graduate students in industrial relations usually 
receive their undergraduate background in economics, 
industrial (business) administration, industrial engi · 
neering, political science, psychology, or sociology. 
Admission is not restricted to students from these 
majors, however. Students entering industrial relations 
should have ideally a broad background in the soc1ai 
sciences. 
The program in industrial relations is regarded 
as education for both professional practice and 
scientific inquiry. Through the Industrial Relations 
Center and its interdisciplinary faculty, facilities and 
opportunity exist for research of both a fundamental 
and applied nature on a variety of problems con· 
cemed with the world of people at work. 
A student majoring in industrial relations will 
choose a major professor from the graduate faculty 
of the cooperating departments, who ordinarily will 
be a member of the industrial relations advisory 
committee. The student's program of study will be 
developed with the guidance of an advisory committee 
nominated by the major professor, approved by the 
industrial relations advisory committee and appointed 
by the dean of the Graduate College. The program 
of study will include course work from three of the 
disciplines represented in the industrial relations 
program. 
Each student will select two of the five cooperating 
disciplines (economics, industrial engineering, political 
science, psychology, and sociology) as a major field. 
Approximately two-thirds of the student's program 
(including thesis) will comprise the major field. The 
remainder of the program will include Statistics 
401 and other elective courses. Statistics 402 is 
strongly recommended 
Normally, candidates for the degree Master of 
Science are required to complete satisfactorily 45 
credits of acceptable graduate work including prep-
aration of a thesis. With the approval of the stu· 
dent's advisory committee, however, candidates may 
fulfill requirements by completing satisfactorily 54 
credits of course work, in which case preparation 
of a thesis and Statistics 40 1 are not required. Under 
this degree program a student will select courses 
from four of the five cooperating departments. Sat· 
isfactory completion of a comprehensive examination 
is required. 
A foreign language is not required. 
The verbal and quantitative aptitude tests of 
the Graduate Record Examination are recommended 
for all applicants to the industrial relations program. 
Courses appropriate for the Master. of Science 
degree are determined by the student's advisory 
committee. Recommended courses for graduate stu-
dents m(\joring or minoring in industrial relations 
include: Econ 445, 590, 591, 592, 595; Psych 440, 
450, 451, 522, 523, 550, 551, 58), 581; Soc 401, 
410, 480, 566, 600, 601, 698A, 698D; I E 424, 
425, 426, 448, 475, 480, 522, 571, 581, 590, 624; 
Pol S 4~, 421, 422, 520. See departmental listings 
for course descriptions and credits. 
Institution Management 
Marjorie M. McKinley, Head of Department 
Professors: Augustine. 
Associate Professors: Montag. 
Assistant Professors: Beattie, Brown, Frederiksen, Hittle, 
Hostetler, Olsen, Robson, Walsh. 
Undergraduate Study 
For undergraduate curriculum in institution 
management leading to the degreeBachelorofScience, 
see Home Economies, Curricula. 
The curriculum in institution management provides 
professional preparation for men and women interested 
in managerial positions in institution food service 
or residence administration. The department offers 
work for the degree Bachelor of Science with nuijors 
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in college food and housing administration, hotel 
• and restaurant management, or school food service. 
The mi\ior in college food and housing administra· 
tion is planned to provide men and women with 
a general education plus professional preparation for 
the management of college and university student· 
unions and residence halls. Basic courses in various 
aspects of administration are supplemented by lab-
oratory experiences. 
The m~or in hotel and restaurant management 
provides, in addition to a general education, basic 
work to prepare men and women for supervisory 
and executive positions in the hotel and restaurant 
industry. Principles of business management are pre-
sented, as well as fundamentals of food service and 
housing service. 
The mcUor in school food service offen preparation 
for administering school food service programs in 
elementary and secondary schools. A general education 
and basic professional courses pertinent to this field 
are provided for students who wiah to prepare for 
managing single or multiple school food service systems 
and to become area and state school food service 
supervisors or directors. See discussion of institution 
management curriculum for statement regarding certi-
fication for teaching home economics. 
Training in large quantity food preparation and 
service is afforded through the Institution Management 
Tearoom. The food and house administratio~ depart· 
menta of the Memorial Union, University residence 
halls, and other approved establishments offer man· 
agerial experience to advanced students. A two· 
or three-day field trip to businesses related to 
institution management will be offered alternate yean 
and will be required of ~on in the institution 
management department. 
Graduate Study 
The department offers work for the degree Master 
of Science with major in institution management and 
minor work to students taking ~or work in other 
departments. 
Work may be taken for the degree Doctor of 
Philosophy as a joint IJU\jor with departments offering 
work for this degree in home economics, engineerins, 
economics, or other related areas. 
The usual prerequisite to nuVor graduate work 
is the completion of 10 quarter credits in institution 
management and six in food and nutrition, and 
fundamental preparation in accounting, chemistry, 
and bacteriology. The exact requirements will depend 
upon the field of work the student expects to punue. 
There is no loreign language requirement for the 
degree Master of Sclen,ce. A foreign language is not 
required lor the degree Doctor of Philosophy unless 
skill in a particular loreign language is needed in 
an individual program of study. 
Open to graduate students lor minor credit only: 
400, 48), 470, 484, 485, 487, 488, 489. 
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Courses Primarily for Undergraduate Students 
281 IntroducUon to Institution Management. (3-0) Cr. 3. 
S. Int;,oouction to management concepts and prlnclpes 
as related to general and business use. Orientation to 
the food and housing service industry. Fleld trips required 
880. Quantity Food Production Management. (2-6) Cr. 4. 
F.W.S.SSt Prerequisite: F & N ~8 or 214. Principles 
and application of management In quantity food production. 
Use of appropriate production and service methods and 
Institution equipment. Advance reservation with depart-
ment head required 
400. Study Tour. Cr. 1. Alt. S., offered 1974. Prereq-
ulslte: Junior or senior Institution management classlflca-
Uon. Study tour of quantity food service and house ad-
mlnlstration units and related Industries. 
404. Seminar. (W) Cr. 2. S. Prerequisite: Senior clas-
slflcation. 
460. Hotel and Restaurant Accounting. (3-0) Cr. 3. 
Alt. S., offered 1974. Prerequisite: 487, I Ad 384. Account-
Ing procedures, applicable to hotels and restaurants. Uni-
form systems of accounts for hotels and restaurants. 
48). Legal Aspects of Hotel and Restaurant Manage-
ment. (3-0) Cr. 3. Alt. S., offered 1975. Prerequlslte: 487, 
I Ad 3650. Laws relating to the ownership and operation 
of hotels, restaurants, and similar lnstltutlons. The respon-
slbWty of management and employees to guests and the 
publlc. 
470. Quantity Food Production and Service Methods. 
Cr. arr. SSL or SSIL Prerequisite: A college course In 
principles of food preparation. Methods of producing food 
ln quantity using institution equipnent. Interpretation for 
teachlng nonsupervisory food service workers. Designed 
to contribute to preparation of teachers of vocational food 
service courses. Not accepted In lleu of 1 Mgt 380 for 
Iowa State Institution management and food and nutrition 
majors. 
484. furchaa1ng and Inventory Management. (3-3) Cr. 4. 
F. W. Prerequisite: 380 or F & N 303. Prlnclples of buying 
food and inventory management for various types of quan-
tity food service. Emphasis on speclflcations and various 
factors affecting quallty. Fleld trips required 
485. Layout and Equipment. (3-3) Cr. 4. S. SS. Prereq-
uisite: Credit or classlflcation in 380. Food facUlties plan-
ning and design; selection of equipment with emphasis on 
materials, construction, and speclflcations. Fleld trips re-
quired 
486.. lnatitution Management Experience. A: Cr. arr. 
F.W.S. SS.; B: Cr. arr. F.W.S.SS.; C: Cr. arr. S.; D: Cr. arr. 
S. Prerequisite: A, B: 484, 485, 488; C, D: 486A, 48GB, 
489. C, D only for students majoring In college food and 
housing administration. A and B: Food Service Manage-
ment. C and D: Housing and Social Program Management. 
AnalYsts and interpretation of man~ement functions. Em-
dlasls on interpersonal relations. Experience in food and 
housing departments of Iowa State University, Memorial 
Union, and app:oved establlshments. A and C: Lecture-
discussion. B and D: Laboratory. 
487. Organization and Management. (3-0) Cr. 3. W.SS. 
Prerequlslte: 3fK). Functions of management; procedures 
and controls apPtcable to food service and housing or-
ganizations; emphasis on financial management including 
control of food, labor, and other variable costs. 
48& Penonnel MI!J18gement in Institutions. (3-0) Cr. 3. 
F. S. Prerequisite: 487. Prtnclpes of management and per-
aonnel organization as applied to food and housing or-
ganizations. Prlnclples and practices related to personnel 
recruitment, selection, tralnlng, employee-empoyer rela-
tions, and wage administration. Union and government 
considerations. 
489. House Admlnlatratlon. (2-3) Cr. 3. W. Prerequisite: 
485, senior classlflcation. Management considerations of 
residence and housekeeping functions ln institutions. Se-
lection and maintenance of institutional furnishings and 
materials, equipment, and supplies. Fleld trips required 
490. Special Problems. Cr. arr. Prerequlslte: Permission 
ofdeparbnenthead 
A Quantity Food Production. 
B. Organization and Management. 
C. General 
D. Housing. 
H. Honors. 
Courses Primarily for Graduate Students, 
~or or minor, open to qualified under-
graduates 
500 Short Course. Cr. arr. 
580. Quantity Food Development. (1-6) Cr. 3. S. Pre-
requisite: 380, F & N 411, permission of department 
head. Experimental approach to methods in quantity food 
production as related to time factor, institution equip-
ment, and proportions of Ingredients. 
585. Catering. (2-6) Cr. 4. F. W. Alt. SSL Prerequisite: 
380, senior classlflcation. Management, preparation, and 
presentation of special food service functions. Appreciation 
of historical and cultural background of U.S. regional and 
foreign foods. Creative experiences with gourmet-type foods. 
Advance reservation wlth department head required 
QSO. Speclal Topics and Workshops. Cr. arr. Prereq-
uisite: Permission of department head 
A Food Service Management. 
B. Housing Service Management. 
C. General. 
Courses for Graduate Students, major or minor 
00 L Declslon Optlmlzation in Institution Management L 
(3-1) Cr. 4. W. Prerequisite: Nine quarter credits in in-
stitution management Including I Mgt 487, permission of 
department head Montag. Linear programming method 
of opttmlzlng computer-planned menus. Quantitative in-
ventory management. Computer processing of quantity 
food-related data through on~e communication. 
002. Declslon Optlmlzation in Institution Management 
IL (3-0) Cr. 3. S. Prerequisite: Nine quarter credits in 
Institution management including I Mgt 487, permission 
of department head. Montag. Use of sefected quantitative 
methods of operations research and engineering economy 
to optlmlze declslons In Institution food and housing ser-
vice systems. 
004. Seminar. Cr. arr. F. W.S. McKinley. 
008. Administration Problems. ( 1-6) Cr. arr. F. W. S. 
Prerequisite: 487. McKinley. Consideration of advanced 
admlnlstrative problems. Case studies in food service and 
housing departments of Iowa State University, Memorial 
Union, and other institutions. 
699. Research. 
International Studies 
Advisory Committee: Barbara Teters, chairman; Julia 
M. Anderson, Adrian Bennett, Hsi C. Chang, Karl 
H. Friederich, David M. Gradwohl, Osvaldo N. 
Soto, Richard Squires, Louis M. Thompson, Lehman 
B. Fletcher. 
The international studies programs are designed 
for students who are interested in international 
studies as a field of academic study and for those 
interested in training for employment overseas in 
the foreign service or other government agencies, 
in foreign activities of business and industry, or 
in technical aid and development programs in any 
one of four colleges: Agriculture, Engineering, Home 
Economics, or Sciences and Humanities. In the 
College of Sciences .and Humanities, those students 
majoring in anthroJX>logy, economics, foreign lan-
guages, history, journalism, philosophy, political 
science, or sociology may also major in international 
studies. Students with other major programs may 
be admitted to the international studies major by 
the chairman of the international studies committee. 
Any student who wishes to enter the program 
in agriculture, engineering, or home economics must 
register with the chairman of the international 
studies committee. The student and his adviser are 
responsible for stating on the senior requirement 
sheet that he is completing the program. A member 
of the international studies committee, representing 
the student's college, must certify to the registrar 
that the student has completed the program re-
quirements. The registrar will then enter this fact 
on the student's transcript. Any student in the 
College of Sciences and Humanities who wishes 
to major in international studies must apply to 
the chairman of the international studies commit-
tee who will sign the student's degree program, 
approving the student's plans for completing the 
requirements for the international studies major. 
For introductory courses on Africa, Latin Amer-
ica, and East Asia, see Distributed Studies. 
International Studies in the College 
of Agriculture 
Students in agriculture remain in their chosen 
curricul urn and use their electives to meet program 
requirements for international studies in agricultUJ:e. 
The requirements are as follows: 
Credlta 
An thro p»log)' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Cultural Anthropology-Anthro 111 ............................... 3 
Econ.omlca ............................................................................ & 
Comparative Economic System&-Econ 306 .................. .3 
Economics of Underdeveloped Natlon&-Econ 411 ........ 3 
International Economic&-Econ 455 .............................. .3 
Intematlonal F1nane&--Econ 466 ..•.....•.......................•... 3 
Agrarian Reform and Economic Developnent-
Econ 512 .........•.........•..•............•............•.................... 3 
Foreign LBD.gu.ages •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 21 
All credlta must be ln a single language. 
!Itt Btl cal Science ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 12 
Introduction to Comparative ~lltic&-~1 S 241 ............ 3 
Introduction to Intematlonal Politics-PolS 251 ........... 3 
Politics of DeveloP!lg Area.-Pol S 340 ......................... 3 
lntematlonal Law--lbl S 422 •••••••••••••••.••.••••••••••••••••••••• .3 
British and Commonwealth Government&- Pol S 440 .... 3 
Governments of Western Europe-PolS 441 ................. .3 
Governments of China and Japan-lbl S 442A ............. .3 
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Governments of India, Pakletan. and Southeast 
Aal&--lbl S ~28 ••••••••••••••••••••••••••••••••••••••••••••••••••••••• .3 
Latin American Government&-Pol S 443A .................... 3 
Recent Latin American Politi~ Pol S 4438 •.•••••••..•••.••• 3 
Government and Polltice of the Soviet Union-
Pols 444 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
Politics of the Middle East-PolS 445. ............................ 3 
Governments of Africa: South of the 
Sahara--- Pol 8 448A, 4468 ............................. (each) 8 
Asla In World Afl'alre--lbl 8 461 •••••••••••••••••••••••••••••••••••• .3 
Comparative Foreign Pollclea- Pol S 452 ...................... .a 
International Organlzatlone--Pol 8 463 .......................... 3 
United States Foreign Polley- Pol S 458 ........................ 3 
World Be.IIO'III'Cea •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• & 
ClJmatea of the Contlnenta-Aaron 406 ......................... .3 
World Soli Reaourcea--Agron. 483 .................................. .2 
World Geogra)lily-Geog :1) 1 •••••••••.••••.••.••••••.•••••••••••••••• .8 
Economic Geogra~Geog 322 .................................... 3 
TotaL •....••..•••..••••••.••••..•••••.••••••.••••••••.••••••••• 48 
Students who participate in the program and 
who maintain a grade-point average of 2.5 or above 
will be eligible for a Luther Vinton Rice Estate 
scholarship valued at $200 each academic year. 
Interested students should consult their advisen. 
International Studies in the College 
of Engineering 
Students in engineering may remain in their 
chosen curriculum and use their electives for part 
of the international studies program. There are 
additional requirements so the student should work 
with his department head and adviser in drawing 
up a course of studies. These studies require ap-
proval in advance and must follow the recommendations 
of the Committee on International Studies. 
International Studies in the College 
of Home Economics 
An emphasis in international studies is designed 
to provide students with a background for participa-
tion in government or agency programs, as well 
as to provide an opportunity to become oriented 
to national and international affairs as part of the 
responsibility of citizenship in its broadest sense. 
Students in home economics with a concentration 
in international studies follow a curriculum that 
includes emphasis in social sciences-history, polit· 
ical science, economics, sociology, anthropology, psy· 
chology, and languages- in addition to home eco-
nomics. 
See Home Economics for the specific program. 
Interested students in home economics should con-
sult Julia F. Anderson for further detailJ. 
International Studies Major in the 
College of Sciences and Humanities 
Students wishing to major in international studies 
in the College of Sciences and Humanities must have 
a second major, ordinarily in anthropology, economica, 
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foreign languages, history, journalism, philosophy, 
political science, or sociology. Students with other 
mcijor programs may be admitted to the international 
studies program by the chairman of the International 
Studies Committee. In addition to fulfilling general 
education requirements and the m~or requirements 
in the discipline chosen, each student m(\joring in 
international studies must complete the following 
program: 
A. General Courses in International Studies. Students 
m~oring in anthropology, economics, history, 
journalism, philosophy, political science, or soci-
ology, must select from the following list four 
disciplines other than their own and must com-
plete at least six credits in each of the four. 
Foreign language m~ors must select at least 
six credits in each of four of the following dis-
ciplines. Courses offered in completion of this 
requirement must be chosen from those listed 
under each discipline. 
Anthropology: 
The Family in Cross-Cultural Perspective-Anthro 313 
(3 cr.). 
Comparative Studies of World Cultures-Anthro 321 
(3 cr.). 
Anthropological Perspectives of Religion-Anthro 340 
(3 cr.). 
Language and Culture-Anthro 400 (3 cr.). 
Ethnology of the Old World-Anthro 424 (3 cr.). 
Culture Change-Anthro 425 (3 cr.). 
Economics: 
Comparative Economic Systems-Econ 306 (3 cr.). 
Economic Development-Econ 411 (3 cr.). 
International Economics-Econ 455 (3 cr.). 
International Finance-Econ 456 (3 cr.). 
Geography: 
World Geography-Geog ID 1 (3 cr.)· 
Economic Geography-Geog 322 (3 cr.). 
Cultural Geography-European and American-Geog 
324 (3 cr.). 
Cultural Geography-African, Asian, Australian and 
Pacific lslands-Geog 325 (3 cr.). 
History: 
History of United States Foreign 1\>licy-Hist 477 A, 
477B, 477C (3 cr. each). 
Journalism and Mass Communication: 
International Communication and the Foreign Press-
jl 440 (3 cr.). 
Mass Communication in Developing Nations-jl 545 
(3 cr.). 
1\>litical Science: 
Introduction to International Politics- Pol S 251 
(3 cr.). 
1\>litics of Developing Areas- Pol S 340 ( 3 cr.). 
International Law-Pol S 422 (3 cr.). 
Comparative Foreign Policies-Pol S 452 (3 cr.). 
International Organizations- Pol S 453 (3 cr.). 
United States Foreign Policy- Pol S 458 (3 cr.). 
Sociology: 
Introduction to Social Ecology and Population 
Studies-Soc 304 (3 cr.). 
Social Stratification-Soc 330 (3 cr.). 
Urban Sociology-Soc 410 (4 cr.). 
Societal Change and Development-Soc 411 (3 cr.). 
Adoption and Diffusion of Innovations-Soc 415 
(3 cr.). 
Social Stratification-Soc 430 (3 cr.). 
B. Area Studies. The student must complete at 
least six credits in one of the following groups: 
Africa and the Middle East: 
Introduction to Africa-D St ID4, ID5, ID6 (3 cr. 
each). 
Politics of the Middle East- Pol S 445 (3 cr.). 
Governments of Africa: South of the Sahara-
Pol S 446A, 446B (3 cr. each). 
Asia: 
Introduction to East Asia-D St ID7, IDS, ID9 
(3 cr. each). 
History of China-Hist 340, 341, 342 (3 cr. each). 
Modem japanese History-Hist 443 (3 cr.). 
Religions of Western Asia-Phil 351 (4 cr.). 
Religions of Southern and Southeastern Asia- Phil 
352 (4 cr.). 
Religions of East Asia- Phil 353 (4 cr.). 
Governments of China and 1 a pan- Pol S 442A 
(3 cr.). 
Governments of India, Pakistan and Southeast Asia-
Pol S 442B (3 cr.). 
Asia in World Affairs-PolS 451 (3 cr.). 
1 apanese Political Thought and Institutions- PolS 542 
(3 cr.). 
Latin America: 
Introduction to Latin America-D St IDl, ID2, .ID3 
(3 cr. each). 
Contemporary Latin American Cultures-Anthro 323 
(3 cr.). 
Native Peoples of Middle andSouthAmerica-Anthro 
325 (3 cr.). 
History of Latin America-Hist 350, 351, 352 (3 cr. 
each). -
Spanish and lbero-American Civilization-F L 359 
(3 cr.). 
Introduction to Spanish American Literature-F L 
464, 465, 466 (3 cr. each). 
Latin American Governments-Pol S 443A (3 cr.). 
Recent Latin American Politics-Pol S 443B (3 cr.). 
Russia: 
Russian Civilization-F L 327, 328, 329 (3 cr. each). 
History of Russia-Hist 416A, 416B, 416C (3 cr. 
each). 
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U.S. -Soviet Relations-Hist 478A, 478B (3 cr. each). 
Government and Politics of the Soviet Union-
Pol S 444 (3 cr.). 
Russian Political Thought and Institutions- Pol S 
544 (3 cr.). 
Soviet Foreign Policy-PolS 556 (3 cr.). 
Western Europe: 
French Civilization-F L 316 (3 cr.). 
German Civiliz~tion-F L 338 (3 cr.). 
Spanish and Ibero-American Civilization-F L 357, 
358 (3 cr. each). 
Contemporary Europe-Hist 410A, 410B, 410C (3 
cr. each). 
History of Modem Germany-Hist 417B (3 cr.). 
British and Commonwealth Government- Pol S 440 
(3 cr.). 
Governments of Western Europe-Pol S 441 (3 cr.). 
Total .............................................. 6 credits 
C. Language. The student majoring in international 
studies must complete 30 credits in one foreign 
language, provided that such offerings are avail-
able at Iowa State University in a language 
appropriate for the student's area interest. (Fif-
teen of these may be applied to Group 2 of 
the Sciences and Humanities curriculum require-
ment.) If 30 credits in a foreign language ap-
propriate for the student's area interest are not 
available at Iowa State University, the Chairman 
of the International Studies Advisory Committee 
may permit the student to substitute coursework 
from A and B above for language credits. In 
no instance may a student be permitted to take 
less than 15 credits in one foreign language. 
Total ............................................ 15 credits 
D. Seminar in International Studies-U St 430 (3 
cr.), will be taken during the student's junior 
or senior year. 
Total .............................................. 3 credits 
Over-all Total ................................ 48 credits 
Journalism and Mass 
Communication 
1 ames W. Schwartz, Head of Deoartment 
Professors: Fox, Hamilton, Hvistendahi, Kern, Marvin, 
Shelley. 
Associate Professors: Bailey, Blinn, Cram, Disney, John-
son, Kunerth, Pollard. 
Assistant Professors: Boyd, Bratton, Crook, Fassel, 
Friederich, Laws, Menne, Nelson, Yarbrough. 
Instructor: Wechsler. 
Undergraduate Study 
The department offers work for the degrees Bach· 
~o~ of S~ence and Bachelor of Arts with major 
m JOurnalwn and mass communication. A number 
of professional emphases are available to the student: 
newspaper journalism, magazine journalism, radio· 
TV journalism, advertising, public relations and public 
information, international communication, and the 
teaching of journalism. These programs are worked 
out with the aid of the student's academic adviser 
in journalism and vary depending upon the student's 
background and experience. 
Students in journalism and mass communication 
enroll in one of four colleges of the university, 
depending on their area of specialty: 
College of Sciences and Humanities (general 
journalism and science journalism) 
College of Home Economics (home economics 
journalism) 
College of Agriculture (agricultural journalism) 
College of Engineering (engineering journalism) 
With the exception of general journalism, the 
basic program is combined with a specialty area 
within a college. Those in general journalism take 
essentially a liberal arts program, and support their 
journalism studies with such subjects as literature, 
history, political science, psychology, sociology, eco-
nomics, and philosophy. Either one or two minon 
or a second major in international relationa are 
required in this curriculum. 
Those in the science journalism program concentrate 
on the physical and biological sciences in preparation 
for careers in science writing. Home economics 
journalists take concentrations in food and nutrition, 
textiles and clothing, applied art, family environment, 
or child development. Agricultural journalists con· 
centrate in animal science, agronomy, agricultural 
economics, rural sociology, horticulture, food tech· 
nology, outdoor recreation, or fish and wildlife bio· 
logy. Engineering journalists combine their work in 
journalism with concentrations of engineering subjects. 
(See appropriate sections of the catalog for specific 
requirements in these specialty fields.) 
All journalism students take a common core of 
courses in journalism and mass communication. This 
consists of a minimum of 34 credits of coune work 
in journalism plus 3 credits of 490j, the professional 
work requirement. Coune work includes 101, :.1)1, 
ID2, ID3, and at least 12 credits of 300-level courses 
and 9 credits of 400-level courses in addition to 
490J. 
Students majoring in other fields who wish to 
minor in journalism are invited to consult with 
journalism staff members for a recommended sequence 
of courses tailored to fit their particular needs and 
goals. 
Graduate Study 
The department offers work for the degree of 
Master of Science with ~or in joumaliam and 
mass communication, and minor work to students 
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taking major work in other departments. , 
For major work, a student must have a bachelors 
degree in journalism or .in a subj~t matt~r area 
which he wishes to combme profess1onally Wlth ad-
vanced training injournalism and mass communication. 
There is no foreign language requirement for the 
degree Master of Science. . . 
Open to graduate students for mmor credit only: 
415, 417, 425, 430, 431, 440, 450, 462, 463, 464. 
Courses Primarily for Undergraduate Students 
101. Introduction to Mass Communication. (2-0) Cr. 2. 
F. W.S.SSII. Communication models and their application 
to the mass media; the mass communication process; 
characteristics and responsibUlties of the mass media; 
media-related professional operations. For freshman, soph-
omore, and transfer students. 
3) 1, 3)2, IDS. Basic Reporting, Writing, Editing. ID 1: 
(2-4) Cr. 4. F. W.S.; 202: (2-4) Cr. 4. F. W.S.; 203: (0-6) 
Cr. 3. F.W.S. Prerequisite: ID1: 101, Engl 105 or equiv-
alent, some typng proficiency; 202: ID 1 or equivalent; 
ID3: ID2. Observation, organization, writing, and editing 
of materials for all mass media, with emphasis on common 
principles and competencies. Sequence moves from slmpe 
data gathering and writing techniques through a variety 
of experiences to Investigative reporting and interpretive 
writing. The final course consists of writing for print or 
broadcast media. 
225. Publlclty and Publlc Relations. (3.()) Cr. 3. F. W. 
S.SS. Prerequisite: Eng1105 or equivalent. Communication 
fundamentals; gathering and preparing material for mass 
communication media; use of communication media for 
public relations purposes. Not available to majors. 
317. Fundamentals of Photography. (2-6) Cr. 4. F. W. 
S. SSL Camera and dark-room techniques. Evaluation of 
pctures, lighting, pictorial composition. 
31& Laboratory In Photojournalism. (0-6) Cr. 3. S. 
Prerequisite: 317 or equivalent. Opportunity to explore 
areas of special interest In photography with emphasis 
on pctorlal composition and fine print quallty. 
319. Motion Flcture Techniques. (Sp 319) (2-3) Cr. 3. 
F. W. S. Prerequisite: 317 or equivalent. Basic techniques 
In shooting, editing, and presenting motion pctures as 
a means of communication with special stress on the 
requirements for television. 
325. Advertising. (3.0) Cr. 3. F. W. S.SSL Principles of 
advertising: history; social, economic and legal aspects; 
basic appeals; servicing advertising accounts. Not open 
to freshmen. 
326. Broadcast Media Advertising. (3-0) Cr. a. F. W. 
Prerequisite: 325. Analysis of broadcast media; prepara-
tion of radio and television commercial& 
337. Print Media Advertlslng. (3.0) Cr. 3. F. W. Pre-
requisite: 325. Analysis of print media; preparation of 
newspaper, magazine, direct mall, and outdoor advertising. 
33& Advertlalng and Public Relations Campaigns. (3-0) 
Cr. 3. W.S. Prerequisite: 337. Development of national 
and local advertlslng and public relations campaigns; strat-
egy and planning; media and mark~t selection; audience 
identlflcation and description; testing effects. 
342. Layout and Design of PubUcattons. (2-4) Cr. a 
F.S. Prerequisite: 101 or 225. Principles of layout and 
design of printed matter; copy fitting, type selection, dis-
play, mustratlon; printing processes. Pnmarlly for non-
maJors. 
34& Informative Writing for Radio and Television. (Sp 
348) (3-3) Cr. 4.. F. Prerequisite: 101, 225, or permission 
of Instructor. Writing and planning continuity, talks. Inter-
views, demonstrations, and discussions; documentary pro-
grams for broadcast. Field trips. 
352. Radio and Televisio!l News Reporting. (3-3) Cr. 4. 
W. Prerequisite: 203 or 348. Writing, editing, news gather-
ing, preparation of broadcast news and publlc affairs pro-
grams. Fleld trips. 
360. Depth Reporting and Writing. (2-4) Cr. 3. F.S. 
Prerequisite: 203; or 352". Reporting and writing in depth 
on current issues and concerns, with opportunity to de-
velop news features, magazine articles, broadcast docu-
mentaries, monographs. 
370. Print Media Editing and Production. (3-6) Cr. 6. 
F. W. S. Prerequisite: 203. Writing, editing, editorial planning 
and decision making for magazines, newspapers, house 
publications, and slmllar publfcatlons; layout, typography, 
preparation of copy, production methods. 
400C. Telecommunlcative Arts. (Sp 400C) See Speech 
and Telecommunlcative Arts. 
415. Publlc Oplnlon and Mass Communication. (3-0) 
Cr. 3. S. Prerequisite: Nine credits in social science. Major 
factors Influencing public oplnlon; mass media effects; mea-
suring, evaluating, and reporting publlc oplnlon. 
417. Pictorial Communlcatlou. (3-0) Cr. 3. F.W.S. Pre-
requisite: Permission of Instructor. A study of how pictures 
communicate by means of subject matter, symbolism, plastic 
qualities and other elements. 
425. Impact of Communication Technology on People 
and Societies. (3-0) Cr. 3. S. Prerequisite: Permission of 
Instructor. Seminar to stud~ present and potential effects 
on people, institutions, ana societies of increasingly so-
phisticated modes of mass communication; television, 
computerized publlcations, rocket transportation, facslmlle, 
radar, microwave, lasers, masers, satellites, etc. Focus 
on how these may affect men's ablllties to solve their 
dally problems determine their and their countries' des-
tlnles, and understand themselves and their fellow men 
430. Law of Communications. (3-0) Cr. 3. F.W.S. Pre-
requisite: Permission of instructor. Libel, slander, obscenity, 
contempt, lottery, copyright; postal laws; the Federal Com-
munications Act; laws affecting advertising, legal publi-
cation, and other business activities of the press. 
43L Background of American Journalism. (3-0) Cr. 3. 
F. W. S. Prerequisite: Permission of instructor. An investiga-
tion and evaluation of the historical, social and political 
factors, Including legends, traditions and philosophies, which 
have snaped and continue to Influence tlie American press. 
439. Documentary FUms. (Sp 439) See Speech and 
Telecommunlcative Arts, 
440. International Communication and the Foreign Press. 
(3.()) Cr. 3. F. Prerequisite: Nine credits in social science. 
Study of world news communication systems, news-gathering 
~encies1 the role of foreign correspondents, and the factors aetermlnlng the flow of world news. Comparative 
analysis of mass media systems in developing countries. 
450. Instltutlonal Publlc Relations. ( 4-0) Cr. 4. W. S. SSL 
Prerequisite: Nine credits 1n social science. PrlnciJ>!es of 
publlc relations and its practice 1n Industry, agricUlture, 
education, social welfare, government, and the mllltary 
services; relation of the mass media to public relations 
practice. 
462. Press Freedom, Responsibility, and Ethics. (3-0) 
Cr. 3. F. W.SSIL Prerequisite: Nine credits In social science. 
Fhllosophles on which the concept of freedom of communi-
cation In America ls based; theory of responsiblllty as-
sumed by mass communication media as related to free-
dom and other privlleges; ethical problems faced by users 
of printed and electronic media. 
488. Research Methods and Journalism. (3.0) Cr. 3. F. 
Prerequisite: Nine credits In journalism. Investigation of 
the scientlflc process in the context of reporting and inter-
preting research results for professional and lay publics. 
4M JournaHsm and Literature. (3.())· Cr. 3. W.S. Pre-
requisite: Permission of instructor. A scrutlny'of writing 
as art as practiced by such eminent joumallsts as Twain, 
Hemingway, Crane, Dreiser. Whitman, Menckeni. and an 
Inquiry lnto the problems of the "New Journansm" as 
practiced by contemporary journallst& 
480. The Teaching of Blah School Journallsm. (3-4) 
Cr. 5. S.SSII. Prerequisite: Junior classlflcatlol!~ admis-
sion to teacher education program. Seminar on me tech-
niques of teachi!lg high scliool joumallsm coordinate with 
advising high school publications. For the JournaUsm major 
preparing for high school teaching and for the nonmajor 
who could expect ~~:zuallsm course assignment as part 
of a high schoOl tea g program. 
490. Special Problems In Communications. Cr. arr. Pre-
requisite: Pennlssion of Instructor. 
A Broadcasting. 
B. Visual/ Plctorial. 
C. Advertising. 
D. Media Management. 
E. Law. 
F. History. 
G. International. 
K Honors. 
L Audiences and Effects. 
J. Professional Media Work (3 cr. required). 
K. Technology. 
L Agricultural Joumallsm. 
M. Journalism Education. 
N. Home Economics Journallsm. 
0. Public Relations. 
P. Contemporary Problems in Journalism. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501. Theories of Mass Communication. (4-0) Cr. 4. F. 
Prerequisite: Permission of Instructor. Nature of science 
and the research proces& Relationship of theory, hypo-
theses, and measurement model&_ Communication research 
techniques and study analysis. 
502. Mass Communication Research. (4.0) Cr. 4. W. 
Prerequisite: 50 L Examination of major areas of research 
activity and theoretic development related to the organi-
zation, functions, and effects of mass communication. 
515. Strateldes of Communication and Persuasion. (3-0) 
Cr. 3. S.SSI. "Prerequisite: Permission of Instructor. The 
process of developing professional communication and per-
suasion strategies, with emphasis on problem definition, 
behavioral speclficatlon of obJectives, situation analysts, 
strategy formulation and justfflcation through appllcatlon 
of communication theories and research results. 
526. Joumallstlc Practice for Scholar and Sclentist. 
( 1-4) Cr. 3. F. Prerequisite: Permission of instructor. Re-
porting, writing and editing for the mass media, with 
special attention to problems of the scholar and sclen· 
tist who use the media. 
527, 628. Speclallzed Reporting. (1-4) Cr. 3. 527: W.; 
528: S. Prereqtilslte: 527: 526; 528: 527. Reporting, writing 
and editing for the communicator who mediates between 
scholar, scientist and various publics. 
630. The Preas and Soclety: lnterrelatlonahlpa. (4-0) 
Cr. 4. F. Prerequlslte: Permlsslon of instructor. The press 
and lts functions ln a democratic society; confilcts between 
the press and social Institutions; legal, soclal, and poUt-
leal controls of the press; solutions to conflicts. 
545. Mass Communication In Developing Nations. (3-0) 
Cr. 3. W. Prerequisite: Permission of instructor. Evaluation 
and comparison of traditional and transitional systems of 
communlcatlon; study of the role of communications ln 
societal growth; development, structure, and functions of 
systems in Africa, Asia, and Latin America. 
690. Special 1\'oblema. Cr. arr. Prerequisite: Permission 
of Instructor. 
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A Broadcasting. 
B. Visual/ HctoriaL 
C. Advertising. 
D. Media Management. 
E. Law. 
F. History. 
G. InternationaL 
L Audiences and Effect& 
J. Professional Media Work. 
K. Technology. 
L Agricultural Joumallsm. 
M. Journalism Education. 
N. Home Economics Journalism. 
0. Public Relations. 
Courses for Graduate Students, major or minor 
650. Seminara In Joumallem CommunlcatloD. Cr. 3 
each. Offered as demand warrants from following topic 
Ust. 
A Broadcasting. 
B. Visual! PlctonaL 
<r "television: Responslblllty and Performance. 
D. Media Management. 
E. Communications Law. 
F. Communications History. 
G. International Communications. 
R Society and Mass Communication. 
L Audiences and Effects. 
L Agricultural Journalism. 
M. Teachlng Journallam and Mass Communication. 
699. Research. 
Landscape Architecture 
Thomas A. Barton, Head of Department 
Professor: Dyas. 
Associate Professors: Harvey, Lane, Sinatra. 
Assistant Professors: Olson, Roberts. 
Instructor: Hightshoe. 
Undergraduate Study 
For undergraduate curriculum in landscape archi· 
tecture leading to the degree Bachelor of Science, see 
College of Agriculture, Curricula. 
Landscape architecture is a profession concerned 
with the quality of land use. It includes analysis 
of environmental factors and recommendations -for 
preservation, and with other professions, the design, 
construction, and maintenance of developed land 
areas. Among the types of land development nor· 
mally included in professional practice are park and 
recreation areas, school grounds, institutional grounds, 
industrial sites, commercial sites, land subdivisions, 
and residential pro~es. The scale or scope of 
such projects varies from broad regional landscape 
analysis and planning to detailed design. 
The curriculum, accredited by the American 
Society of Landscape Architects, provides the student 
with an education which, combined with experi· 
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ence, is necessary for professional registration in 
several states. 
Graduate Study 
The department offers work for the degree Master 
of Landscape Architecture with major in landscape 
architecture. Minor work is offered to students taking 
major work in other departments. 
The degree Master of Landscape Architecture 
is granted upon the completion of two years of 
graduate study with a minimum of 00 credits in 
residence at Iowa State University. 
Satisfactory completion of L A 500, 514, 515, 
516, or their equivalents, and the acceptance of 
a thesis or a terminal project are required for the 
M. L.A. degree. 
Students desiring to major in landscape archi-
tecture should present credits substantially equiv-
alent to those secured by undergraduate students 
in the curriculum in landscape architecture at this 
institution. The department also participates in the 
interdepartmental program in housing. (See Housing.) 
There is no uniform foreign language require-
ment for the degree Master of Landscape Archi-
tecture. However, a satisfactory reading knowledge 
of German, French, Russian, or Spanish will be 
required when specifically recommended by the stu-
dent's advisory committee. 
Open to graduate students for minor credit only: 
404, 411, 412, 413, 4ID, 436, 445. 
Courses Primarily for Undergraduate Students 
110. Orientation In Landscape Architecture. (1.0) Cr. 
R; F. Survey of landscape architecture and allied fields. 
112. Graphic Communication. (Ur PI 112) (0-9) Cr. 3. 
F. W. Introduction to and experimentation with the graphic 
media used by the landscape archltect and urban Jian-
ner, lncludlng instrument drawing, lettering, dlmenslonlng, 
and freehand sketchlng. 
113. Landscape Perception. (1-9) Cr. 4. S.SSL Under-
Standing and appl'eciation of form, space, and other visual 
aspects of the landscape. Sketchlng and experimentation 
with land and plant forms; fundamental spatial organiza-
tion. 
3)L IDstory of Landscape Arcbltecture L (3,0) Cr. 3. 
W. The developnentoflandscape arcbltecture from antiquity 
to modem times, wlth its relation to and Influences of 
allied arts and professions. Lectures, readings, abstracts, 
and reports. 
210. Survey of Landscape Architecture. (3-0) Cr. 3. 
F.SSI. Survey of the profession of landscape arcbltecture. 
Design process, history, ecology, plantlilg deslgn, and 
plannlnfh the slte, the city, and the region, are areas ex-
plored rough lectures, visiting lecturers, movies, and 
slides. 
213. Theory of Landscape Deslgn. (1-9) Cr. 4. F.S. 
Theory and principles of design are explored In two- and 
three-dimensional forms. An Introduction to functional dia-
gramming relating human use to site considerations is 
Included. 
23L Plant Materials L (1-9) Cr. 4. F. Introduction 
to study of plant materials as used in landscape design. 
Emphasis is on trees, shrubs, and woody vines natlve 
or introduced to Iowa. Field trips on campus and to nearby 
parks, woods, and fields; one or more field trips will be 
off campus. 
232. Fundamentals of Planting Design. (1-9) Cr. 4. W. 
Prerequisite: 231 or Hort 480. Creative problems in the 
design of outdoor spaces, with emphasis on the selection 
and arrangement of plant materials. Functional, cultural, 
and esthetic aspects are considered; includes design anal-
ysis, drawing of planting pans, and construction of scale 
models. 
233. Plant Materials IL (1-9) Cr. 4. S. Prerequisite: 
231 or Hort 480. Study of trees, shrubs, vines, and herba-
ceous materials as used in landscape design. Emphasis 
is on important form, color, and textural aspects of in-
troduced exotic horticultural species and varieties. Field 
trips on campus and to nearby parks, gardens, and land-
scape nurseries. 
25L Materials and Fundamentals of Construction. (2-6) 
Cr. 4. W. Prerequisite: C E 211A An introduction to the 
landscape architect's construction materials, methods of 
construction, grading and earth volume computations, and 
construction drawings. 
311. Master Land Planning. (1-12) Cr. 5. F.S. Prereq-
uisite: 213. Physical design methodology of large scale 
projects Involving mixed land uses. Functional relation-
ships between uses, physiographic, social, economic, and 
political factors are considered. Field trips. 
334. Site Planning and Planting Design. (1-12) Cr. 5. 
F. W. Prerequisite: 213, 232. Site planning projects involving 
the location and integration of bulldings, roads, parking 
areas, walks, and plant materials. Development of site 
plans, and detailed planting pans. 
352. Site Planning and Construction. ( 1-12) Cr. 5. F. W. 
Prerequisite: 213, 251. Site planning projects involving 
the location and integration of bulldings, roads, parking 
areas, and walks. Development of site plans, including 
grading plans, and construction details. 
404. Outdoor Recreation in the United States. (3-0) 
Cr. 3. W. Survey of historical aspects, current problems, 
and future trends; influence of natural resources. Introduc-
tion to planning and selection of sites for recreation use. 
411. Land Analysis. (2-9) Cr. 5. F.S. Prerequisite: Ju-
nior classification. Analysis of the physical and biological 
processes of land. Investigations are made of limfting 
factors and opportunities as these are employed in plan-
ning and design for human use. Instruction includes visit-
ing professors from allied fields. 
412. Landscape Evaluation. (1-12) ·Cr. 5. S. Prereq-
uisite: 411. Interpretation and communication of land-
scape qualities; sketcblng, photography; graphic and oral 
presentation. .Field trips. 
413. Advanced Landscape Design. ( 1-12) Cr. 5. S. Pre-
requisite: 334, 352. Depth study of a comtr;;,:-ensive land-
scape archltectural problem situated wl an existing 
environment. Research, prellmlnary studies, conferences, 
and presentation of recommendations. Field trips. 
43). Land Impact. (2-9) Cr. 5. W. Prerequisite: 411. 
The environmental impact of designed actions on the nat-
ural systems; define actions which could minimize the 
impacts and suggest alternative design solutions to the 
proposed actions. 
422. History of Landscape Arcbltecture n (3.0) Cr. 3. 
W. Prerequisite: 20 L Theories, concepts, and effects of 
man's design influence upon his physical environment. 
Lectures, readings, abstracts, and reJX)rts. 
436. Advanced Planting Design. (2-9) Cr. 5. W. Pre-
requisite: 334. Advanced study ol panting design. 
445. Banning Recreation Systems. (3.0) Cr. 3. S. Pre-
requisite: 404. Survey of technlques for planning recreation 
systems at city, co'unty, state, regional, and national lev-
els; criteria lor determining location of recreation sites 
and their distribution. 
453. Advanced Site Hanning and Construction. (1-12) 
Cr. 5. F. Prerequlslte: 352. Advanced comprehel18ive proJ-
ects ln site panning, lncludlng developnent pans and 
working drawings. 
490. Special Problem& Cr. 2 to 4. Prerequisite: Permis-
sion of instructor. Investigation of an approved toplc of 
special interest to the student. Election of course and 
topic must be approved ln advance. Offered only on a 
satisfactory-fall basts. 
A. Site Hanning. 
B. Hantlng Design. 
C. Construction. 
D. Hlstol'y. 
E. Resource Analysis. 
F. Urban Design. 
G. Grapucs. 
R Honors Program. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Seminar. (1.0) Cr. l F.W.S. 
514, 516, 616. Landscape Archltecture-Dealgn. (0-9) 
Cr. 3 each. F. W.S. Prerequisite: 411 Programming anal-
ysis, synthesis, and presenta::arases inUrban aeslgn, 
regional design, and recrea design and planning. 
An exdora~ study of innovations ln policy and design 
methods preliminary to preparation of a thesis or a ter-
mlnal~K'Qject. 
617. Term1nal Project. Cr. arr. F. W.S. Comlfthel18ive 
study and orlglnal developnent of a project selected by 
the student and ap~ed by the de~ent. The com-
peted project must be submltted to and approved by a 
graduate college faculty committee as evidence of mastery 
of the prlnclpes of landscape architecture. 
590. S~al Tope& Cr. 2 to 5 each time elected. Pre-
requisite: Permlsslon of instructor. 
A. Landscal)e Design. 
B. Hantlng Deslgn. 
C. Detalls of Construction. 
D. History. 
E. Resource Analysls. 
F. Urban Design. 
Courses for Graduate Students, major or minor 
699.Reeearch. 
library 
Warren B. Kuhn, Head of Departinent 
Professors: Galftis, McNee. 
Associtzte Professors: Easton, Nordskog, Orr, Wmdaor, 
Yates. 
A.ssistmzt Professors: Arnold, Bennett, Bond, Brown, 
Arlene Dowell, Hobert, Jacobson, Lineweaver, Lucas, 
McHone, McKee, Madison, Pady, Riddick, Sage, 
Si~es, Smith, Van De Voorde. 
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Instructors: Cook, David Dowell, Folts, Foreman, 
Kirk, Kraft, Lee, Marks, Monson, Albert Perdue, 
Judy Perdue, Peterson, Richardson, Schogren, Shon· 
rock, Snyder, Vondran, Wendell. 
Undergraduate Study 
The Library offers instruction to increase facility 
in the independent use of libraries and books. 
Graduate Study 
The Library offers a series of noncredit seminan 
to assist graduate students in the use of library 
resources. The seminars are geared to the five broad 
disciplines: biological sciences, engineering, human· 
ities, physical sciences, and social sciences. For infor-
mation and registration refer to the Library Reference 
staff. 
Courses Primarily for Undergraduate Students 
160. Library Instruction. (1.()) Cr. 1. F.W.S. Use o1 
Ubrarles and books including a survey of Uterature of 
major curricula. Oi/ered on satisfactory-fall basis only. 
Mathematics 
Wilfred E. Barnes, Head of Department 
Professors: Abian, Allen, Cornette, Dickson, Dyer, 
Fink, Gouwens, Homer, Keller, Kreider, Lambert, 
Lindahl, Mathews, Peglar, Prakash (Visiting Pro· 
feasor), Robinson, Sanderson, Seifert, Anne Steiner, 
Eugene Steiner, Vinograde, Wright. 
A.sso&iau Professors: Arnold, Colwell, Dahiya, Gregorac, 
Heckenbach, Heimes, Isaacson, Meany, Miller, 
Sprague. 
Assistant Professors: Arganbright, Brandner, DaniellJ, 
Hentzel, Kegley, Luecke, McLaughlin, Nebon, Peake, 
Robertson, Rudolph, Strawn, Tondra. 
lnstru&tors: Abbey, Grimes, Hanna, Huang, Kockler, 
Lammers, Martin, Neufeld, Ridolfo, Townawick. 
U~dergraduate Study 
For the undergraduate curriculum in sciencea 
and humanities, JJUUOf in mathematics, leading to 
the degree Bachelor of Science, see S&imus and Human· 
ilus, Curriculum. 
The prograzq in mathematics offers trainin1 suitable 
for atudentl planning to enter 1ee0ndary school teach· 
ing, to work in mathematics and computation for 
~dustrv or government, or to contiDue their .stuctiea 
242 COURSES AND PROGRAMS 
in graduate school. The requirements for an under-
graduate m(\jor in mathematics are designed so that 
the student may have the opportunity for appro-
priate specialization to meet one or more of the 
(oregoing objectives and, at the same time, obtain 
a thorough introduction to the mathematics under-
lying all of them. 
The requirements for an undergraduate mcijor 
in mathematics include 130, 131, 132, an, ID2, 
213 and 233, plus at least 30 credits in mathe-
matics at the 300 level or above, with 18 credits 
in the areas of algebra and advanced analysis, a 
minimum of 6 credits in each. A grade of C or 
better must be presented by ·mcijors in all prereq-
uisite mathematics courses. 
The department does not require foreign lan-
guage study, but strongly recommends two years 
of French, German, or Russian for students con-
templating graduate study in mathematics. It is 
also strongly recommended that each student major-
ing in mathematics include in his program substantial 
supporting work beyond the minimum general ed-
ucation requirement of the College in one or more 
areas of application of mathematics, such as other 
mathematical sciences, engineering, natural science, 
or social science. 
Credits earned in the courses 104, 105, 109, 
161 162, 190, 191, 192, and ID5 cannot be counted 
for credit toward graduation by mathematics mcijors. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with majors 
in mathematics and in applied mathematics, and 
minor work to students taking major work in other 
departments. 
Students desiring to do graduate work with a 
mcijor in this department should present at least 
18 quarter credits of work in mathematics beyond 
calculus. It is desirable that this should include 
advanced calculus and abstract algebra. 
The M.S. degree in this department may be 
taken either with or without thesis. Candidates for 
the M.S. and Ph.D. degrees must pass a written 
comprehensive examination covering basic graduate 
work. There is no foreign language requirement 
for the M.S. degree. Ability to use two foreign 
languages (normally chosen from French, German, 
and Russian) as effective research tools in the stu-
dent's area of specialization is required for the Ph.D. 
Master of Science candidates must have one 
year and Doctor of Philosophy candidates must 
have tw'? .years of supervised teaching experience. 
These mwma are subject to increase in individual 
cases upon recommendation of the student's com-
mittee and approval of the department head. 
Open to graduate students for minor credit only: 
~1, 302, 303, ~7, 308, 321, 322, 330, 331, 332, 
333, 406, 407, 408, 409, 410, 411, 414, 415, 416, 
421, 436, 437, 450, 489. 
Courses Primarily for Undergraduate Students 
36. High School Geometry. Cr. 0. F. Students who do 
not have the one unit of geometry listed ln the entrance 
requirements of several of the colleges may satisfy this 
requireme;,nt by comoleting this course. Elements of Euclid-
:r,;:,/!eome~ lncludlng congruence, parallel lines, circles, 
ar polygons, perimeters and areas, surface areas, 
and volumes. 
36. ID.gh School Algebra. Cr. 0. F. Students who do not 
have the third half-unit of algebra listed In the entrance 
requirements of some of the colleges may satisfy this 
~uirement by comoleting this course. Fractions, graphs, 
laws of fundamental operations, lm}X)rtant formulas from 
geometry, factors, linear equations, ex}X)nents and radicals, 
ratio-proP>rtlon-variation!. logarithms, progressions, bino-
mial theorem, and lnequauties. · 
37. Algebra and Trigonometry. Cr. 0. F. W.S.SS. Pre-
requisite: One and one-half units of high school algebra. 
Sets, Inequalities, }X)lynomlal equations and systems of 
equations, analytical trigonometry, complex number field 
104. Finite Mathematics. (5-0) Cr. 5. F.W.S.SS. Prereq-
uisite: One and one-half units of high school algebra. 
Logical statements, introduction to theory of sets, pro-
ba6Wty, systems of linear Inequalities, applications in the 
social sciences. 
105. Introduction to Mathematical Ideas. (4-0) Cr. 4. 
F.W.S. Topics in number theory, algebra, and geometry, 
with the emphasis placed on their nontechnical content. 
109. Precalculus MathematiC& (5.0) Cr. 5. F. W.S.SS. 
Prerequisite: Two units of high school algebra, one unit 
of geometry, and one-half unit of trigonometry. Inequalities, 
functions and their graphs, Including ratfonal, circular, 
exP>nential, and logarithmic functions. For students who 
Intend to take calculus. 
•120, 121 122, 22:t Analvtlc Geome~ and Calculus. 
120, 121, 122: (5-0) Cr. 5 each. F.W.S.SS. 223: (4-0) Cr. 4. 
F. W.S.SS. Prerequisite: Two units of high school algebra, 
one unit of geometry, one-half unit of trigonometry. For 
students wanting a techniques-oriented course, including 
a review of precalculus mathematics. 120: Review of trig-
onometry, analytic geometry; derivatives of algebraic func-
tions. 121: Applications of derivatives, integrals and applica-
tions, derivatives and integrals of transcendental functions. 
122: Integration techniques, polar co-ordinates, three-
dimensional analytic geometry, vectors. 223: Partial de-
rivatives, multiple integrals, infinite series. 
124. Calculus Laboratory. ( 1.()) Cr. 1 each time taken, 
maximum of 3 credits. F. W. S. SS. Prerequisite: Classlfica-
tlon in any calculus course. Problems arising from 
a numerical, algorithmic approach to calculus solved with 
the aid of a large-scale computer. Programming language, 
programming, and use of remote computer terminals in 
solving these problems. 
•tao, 130A, 131, 132, 233. Analytlc Geometry and 
Calculus. 130: (4-0) Cr. 4. F.W.S.SS. 130A: (6-0) Cr. 4. 
F. 131, 132, 233: (5.()) Cr. 5 each. F.W.S.SS. Prerequi-
site: 130: Two units of high school algebra, one unit of 
geome~, one-half unit of trlgonometry,lntroductozy knowl-
edge of analytic geometry. 130A: Two units of higli school 
algebra, one unit of geometry, one-half unit of trigonom-
etry. For students wanting a techniques- and ideas-oriented 
course. 130: Analytic geometry, functions, limits, continuity, 
differentiation of algebraic functions. 130A: Analytic geom-
etry, functions, llmlts, contin;:, differentiation of alge-
braic functions, review of anal c geometry and trigonom-
etry. 131: Definite Integrals, erentiation and integration 
of transcendental functions, two-dimensional vectors, conics. 
132: Vector-valued functlon.~L.llnes and planes three-
dimensional vectors, partial amerentiation, multiple inte-
grals. 233: 1\:)lynom.lal approximation, series, Integration 
techniques, rotation of axis, quadrics, line Integrals. 
•tal, 162. Intuitive CalculU& (3.0) Cr. 3 each. 161: 
W.SSL; 162: S.SSIL Prerequisite: 104 or 109. Analytic 
geometry, differentiation and integration of elementary 
functions. Wlll not serve as prerequlslte to 213. 
190, 191, 192. Mathematical Concepts. (3.()) Cr. 3 each. 
F. W.S.SS. Prerequisite: 191: 190. For prospective elemen-
tary school teachers. 190, 191: Structure of the number 
system. 192: Geometrical concepts. 
3)1, 3)2. Intermediate MathemaUcal Anal.vsl& (~) 
Cr. 3 each. 2n1: F.W.; 2n2: W.S. Prerequisite: 1'22 or 132. 
The real number Slo'_stem, functions, and lm_portant theo-
rems from calculus. Emphasis placed on developing mathe-
matical maturity. Primarily for mathematics majors. Of-
fered on satlsf'actory-fall baSis only. 
3)4. Discrete Probablllty. (~) Cr. 3. F. W. Prerequlslte: 
Flve credits In mathematics. Elementary discrete prob-
ability. 
3)5. Linear Algebra. (~) Cr. 3. W.S. Prerequisite: 
Flve credits In mathematics. Elementary linear algebra 
and matrices. 
213. Elementary DllferenUal EQuaUons. (~) Cr. 3. 
F. W.S.SS. Prerequisite: 122 or 132. Elementary theory 
and apptcations of ordinary differential equations. 
213L. DlfferenUal EquaUons Laboratory. ( 1.0) Cr. L 
F. W.S.SS. Prerequisite: Classlflcatlon ln 213. Analytical 
methods of 213 supplemented by basic numerical methods 
(Euler, Runge-Kutta). Problems involve computer solutions. 
Offered on satisfactory-fall basis only. 
301, 302, 303. Introduction to Abstract Algebra. (3-0) 
Cr. 3 each. 301: F.W.SS.; 302: W.S.SS.; 303: F.S. Prereq-
uisite: 301: One year of calculus; 302: 301; 303: 302. 
Certain algebra structures and their transformations, in-
cluding groups, rings, and vector spaces. 
307. Theory of Matrices. (~) Cr. 3. F.S.SS. Prereq-
uisite: 223 or 233. Matrices and quadratic forms In the 
real and complex number fields. 
308. Applications of Unear Algebra. (3.0) Cr. 3. S. 
Prerequisite: 205 or 303 or 307. Linear programming; 
apptcations of canonical matrices. 
821, 822. Introduction to Applied MathemaUcs I, IL 
(3.0) Cr. 3 each. F.W.S.SS. Prerequisite: 213. 321: Systems 
of llnear differential equations, mechanical-electrical cir-
cuits. Laplace transform. 322: Fourier series, partial dif-
ferential equations, Bessel and Legendre functions. 
830. Topes in ;Euclldean Geometzy. (3.0) Cr. 3. S.SS. 
Prerequisite: One year of calculus. Concepts and properties 
of Euclidean geometric systems. 
381, 832, 333. Topology. (3-0) Cr. 3 each. Yr. Prereq-
uisite: 331: one year of calculus; 332: 331; 333: 332. Topo-
logical properties of flnlte dimensional Euclldean space. 
Metric spaces and continuous transformations. Abstract 
spaces, continua, convergence, and fixed-point theory. 
406. Introduction to Numerical Techniques lor Com-
puters. (Com S 406) (3-2) Cr. 3. F.W.S. Prerequisit,e: 
223 or 233, Com S 2n L Flndlng roots of equations and 
solving systems of linear equations. Iterative methods; 
programming these methods for computer solution. 
407, 408. Numerlcal Analyala I, IL (Com S 407, 408) 
(3-0) Cr. 3 each. 401: W.; 408: S. Prerequisite: 213, Com S 
ID L Interpolation, differences, numerlcal integration and 
numerlcal solution of ordinary differential equations. Com-
puter solutions emphasized. 
409, 410, 41L Multlv8rlable Calculus and Compez 
Variables. (3.0) Cr. 3 each. 409: F. W.SS.i 410: W.S.SS.; 
411: F.S. Prerequlslte: 409: 213; 410: 40~; 411: 410 or 
415. Certain frequently applled mathematical concepts 
~sented with enough theory to ~ote understanding 
of appllcatlons. 409, 410: Calculus of functions of several 
variables, including vector calculus, llne, surface and mul-
tiple integral& 411: Functions of a complex variable, in-
cluding differentiation, integration and aeries ezpansions, 
residues and appllcatlona to evaluation ol integrals, con-
formal mapp.ng. 
414, 416, 416. Advanced CalculU& (3-0) Cr. 3 each. 
Yr. Prerequisite: 213. 414: Normed linear spaces, complete-
neB&, Umlts, Iteration of llmlts, differentiation of vector 
functions. 415: Integration on the llne, multiple lnte~als, 
Green's theorem. 416:Top1cslncludemanllolds,snmmLWty 
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theory, Integration theory, approzlmatlon theory, function 
algebras, Fourier analysis, flXed·IX)lnt theorem. 
421 MathemaUcal Logic. (3.0) Cr. 3. F.S. Prerequlalte: 
301 or Fbll 370. Validity provability, consistency, com-
pleteness, deflnabWty, and declslon problems for proposi-
tional calculus, ~dlcate calculus, and generalized mathe-
matical theories. 
436, 437. ProJective Geometry. (8-0) Cr. 3 each. 436: 
W.; 437: S. Prerequisite: 30L Projective properties atudled 
by synthetic and analytic methods. 
460. Number Theory. (~) Cr. 3. S. Prerequisite: 30 L 
Properties of the integers. Diophantine equations, prime 
number distribution and representation problems. 
489. IDst'A»ry of MathemaUe& (3.()) Cr. 3. F. Prerequi-
site: 223 or 233, Junior classlflcation. Sources and growth 
of mathematical knowledge, contributions of outstanding 
mathematicians. Offered on satisfactory-fall baala only. 
490. Spec:lal Problema. Cr. 1 to 3 each time taken. Pre-
requisiste: ID 2. 
H. Honora Program. 
497. Teaching of Secondary School Mathematics. (8-0) 
Cr. 3. W. Prerequlaite: Twen~-two credits in college math-
ematics. Organization of subject matter, methodS of pre-
senting particular topics, evaluation of results. 
•credit for graduation should not be Jdven for more than 
one of 109, 120, 130A, nor for more tlian one of the 12n-
122, 130-132, 161-162 sequences. 
Coones Primarily for Graduate Students, 
major or minor, open to quali&ed under-
graduates 
504, 506, 506. Abstract ~ebra. (3-0) Cr. 3 each. Yr. 
SS. Prerequisite: 302. Algebraic systems and their mor-
phisms including groups, rings, fields, modules, and cate-
gories. 
607, 608. ~umerlcal Solution ol 0~ Ollrerential 
Equations. (Com S 607 608) (3-0) Cr. 3 each. 607: F.; 
508: W. Prerequisite: 40S or 410 or 416. One-step methods 
for initial-value problems, one-step methods for systems, 
multi-step methoC:ls, boundary-value problema. Examples 
using University computers. 
509. Compatatlonal Methode of Linear Algebra. (Com S 
609) Cr. 3. 8. Pterequlslte: 303 or 307. Numerical methods 
involved ln the solution of Unear systems, matrbt inverllon, 
eigen-value problems (symmetric and ~etrlc); com-
petlon method, 111-condltloned matrlcea; Uriear lnequalltlea. 
Esampea using University computer& 
611, 512, 51& Function& of a Sbude Compez Variable. 
(3.0) Cr. 3 each. Yr. 88. Prerequ11lte: 410 or 415. Topo-
logical concepts for eztended complez Iiane, analytlc tunc-
tlona, conformal mappings, lnte~aflon, power serleti 
Laurent aeries. Cauchy reildue -theor'!_~ evaluation o 
real Integrals, harmonic funcUona, analYQC continuation. 
614, 516, 616. Real Analylll& (3.()) Cr. 3 each. Yr. SS. 
Prerequisite: 415. Basic concepts ot topological epacea, 
functiOn spaces, measure and integration. 
521, 522, 623. AppUed Mathemattca. (3-0) Cr. 8 each. 
Yr. SS. Prerequlslte: 322, 411. Linear .Partlal dllferentlal 
~uations, bouiulary value problems, mazlmum p~lea, 
Green's functions, separation of variables, Sturm-Llouvllle 
problems, Integral transforma. 
624, 625. 'lbeory of Automata. (Com S 524, 626) (3.()) 
Cr. 3 each. 624: W.; 5.26: 8. Pterequlalte: 42L Various 
noUona and formallzAtlona of computibWJDa:!' thelr com-
parison. Turing machines, MarkOv algo , r~alve 
lunctlona, unao1vabWty results, ftnlte automata, Hquentlal 
machines, synthesis 8nd decomposition of abstract ma-
chine& 
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&28 &29. Special Function& (3.0) Cr. 3 each. 528: F.; 
529: W. Prerequlslte: 411. Inflnite products, asymptotic 
series Gamma and Beta functions, hypergeometric func-
tions 1renerallzed and confluent hypergeometrlc functions, Bess~Iand ~:fdre functions, generating functions, ortho-
gonal polyn s, elliptic function& 
531 532 &83. Introduction to Functional Analysls. 
(3.()) Cr. 3 ~ach. Yr. Prerequlslte: Permission of lnstructor. 
FUndamental theory of normed linear spaces and algebras 
emphasizing aspects which provide a framework for study 
of tioundary-value problems, eigen-value problems, harmon-
ic analYsis and ~c function theory. Hahn-Banach the-
orem. Banach-Stelnliaus theorem, Gelfand representation, elem~ntary spectral theory for operators in HUbert space. 
&34, 536 536. Topology. (3.()) Cr. 3 each. Yr. Pre-
requlsite: 33s. IntroduCtion to general topology and homo-
topy theory. 
53'1, 538, &39. Algebraic Topology. (3-0) Cr. 3 each. 
Yr. Prerequlslte: 302, 333. Foundations of algebraic topol-
ogy. Hom:!ffoid:Od homology groups, ftbrations, applica-
tions tom 
M4. Probablllty. (Stat 554) (3.()) Cr. 3. W. Prerequisite: 
Stat 541 Occupancy problems and combinations of events, 
generating functions, branching processes, recurrent 
events. 
&&&. MarkoV Chams. (Stat 555) (3-0) Cr. 3. S. Prereq-
uislte: Stat 541. Basic theory of Markov chains including 
llmlt theorems and ergodic behavior for stationary and 
nonstationary chalns. 
M'l, 668, 669. 01ulnary DUrerential Equations. (3.()) 
Cr. 3 each. Yr. Prerequisite: 213; 303 or 307; 410 or 
415. The lnltial-value problem, existence and uniqueness 
theorems, linear systems, stablllty and asym,ptottc be-
havior of solutions, dynamical systems, two-polnt &oundary-
valll§ problems. 
582, &68. DHrerentlal Geometry. (3.0) Cr. 3 each. Alt. 
W. and S., offered 1974. Prerequislte: Permission of in-
structor. Differentiable manlfolds1.local and global proper-ties of curves and surfaces in Eucudean spaces. 
684, 666, 688. 'Ib~ of Groups. (3.()) Cr. 3 each. 
Alt. Yr., offered 1974-75. ~erequisite: 505. Commutators, 
transfer, ~~ nllpotent groups, solvable groups, per-
mutation groups, free groups, semldlrect products, exten8lon 
theory, introduction to representations and characters. 
&6'1. Boolean lUngs. (3-0) Cr. 3. SS. Prerequislte: Per-
mlsslon of instructor. Structure of seml-Blmpe commutative 
~ and thelr representation. Atomlclty and completeness. 
StOne apace of BOolean rings. The ftelcf of Borel and Balre 
sets. Tlieorems on extension of homomorphlsms. Applica-
tions to mathematlcalloglc and measure tlieory. 
&'11, &'12. 6'13. Mathematical Logic. (3-0) Cr. 3 each. 
Yr. Prerequlalte: 421 Algebraic struct\W!s in logical sys-
tems, recuralve functions, conslatency, undecldalilllty and 
lncomp,Ieteneas of axiomatic theorles1 results of Gentzen 
and GOdel, tha':~ of models, ultraproaucts and ultrallmlts, 
nonstandard sls. 
681, 682. 68& Azlomatlc Set 'Ibeory. (3.0) Cr. 3 each. 
Yr. Pterequialte: Permlsalon of instructor. Axiomatic con-
alderations, model and proof th~, Zermelo-Fraenkel 
Bldoms, classlcal theorems, transftnfte methods. ordinal 
and cardlnal numbers and their arithmetic. Von Neuman-B~GOdel axioms, lnaccesslble cardinals, conslatency 
and mdependence results of GOdel, Cohen and others. 
681, 68&, 686. BomologlCBI Al2ebra. (3.0) Cr. 3 each. 
Alt. Yr.,offered 1973-74. Prerequisite: 505. Exact sequences, 
homolOSY, functors Hom, Tor, Ext. K\inneth formula, rela-
tive homological algebra, cohomology of algebraic sys-
tems. 
&a'l, 688. 589. lntroductlon to ln~atlon 'Ib~ and 
Aptlllcatlona. (30) Cr. 3 each. Yr. Prerequlalte: Permls-
aloD of lnatructor. Topics in modem Integration theory 
lncludlng lnte~ ol vector functtona, integration wlth 
respect to ~. additive meaaures1 theory of vector meaeurea. ApP!cattons to p:oblema ln nmctlorial ana)ysls. 
690. Special TopiC& Cr. var. 
Courses for Graduate Students, major or minor 
004. Advanced Todcs In Abstract Algebra. (3.0) Cr. 3 
each time taken. W. S. Pterequlslte: 50"6. Assoclative or 
nonassoclative algebras, groups, rlngs, fields, local al-
gebras, categorical algebras. 
007. Advanced To~cs in Numerical Allalysls. (Com & 
007) (3-0) Cr. a S. Prerequlslte: 523; 508 and 509, or 
408. Stabllity and error analysls, numerical solution of 
partial differential equations, successive overrelaxation 
methods, research work using University computer& 
610. Seminar. 
611. Advanced Topes in the Theory of Functions of 
a Single Complex Variable. (3.()) Cr. 3 each time taken. 
F. w. S. Prerequlslte: 512, 536. The Riemann sphere, con-
formal mappings, topological indices, Cauchy integral for-
mulas, power series, Laurent series, local map}ingtheorems, 
harmonic functions, the Poisson integral formula, the 
Dlrlchlet problem, the Mlttag-Leffier theorem, special func-
tions. 
6Ui. Advanced Topes ln Foundations of Mathematic& 
(3.()) Cr. 3 each time taken. F. W. S. Prerequlslte: Permis-
slon of instructor. Topes selected from mathematical logic, 
recurslve function theory, model theory, and set theory. 
621. Advanced Topes in Partial Dltferential Equations. 
3-0) Cr. 3 each time taken. F. W.S. Prerequisite: 511, 521. 
.. \iaxlmum principles.,_ pointwise bounds, conservation equa-
tions, distributions, HUbert space. 
634. Advanced Topics ln Topology. (3-0) Cr. 3 each 
time taken. F.W.S. Prerequisite: 536. Topics selected from 
dimension theory, topology of manifolds, homotopy and 
homology theory, structUJ'e of continua. 
657. Advanced Topics 1n Ordinary Differential Equations. 
(3-0) Cr. 3 each time taken. F. W. S. Prerequisite: Permis-
sion of instructor. Selected topics from the theory of or-
dinary differential equations. · 
690. Speclal Topes. Cr. var. Prerequisite: Permission 
of instructor. 
A Algebra. 
B. Functional Analysls. 
C. Measure Theory. 
D. Approximation Theory. 
E. Linear Algebra. 
F. Calculus of Variations. 
T. Topology. 
699.Research. 
Mechanical Engineering 
Arthur E. Bergles, Chairman of Department 
Professors: Black, Fellinger, Henkin, Johnson, Larson, 
Mischke, Serovy. 
Associate Professors: Cook, Fisher, Gould, Hall,junkhan, 
Kavanagh, Myers, Okiishi, Peters, Pletcher. 
Assistant Professors: Bahadur, Bathie, Hacker, joensen, 
Johansen, Knight, Van Meter, Wandling. 
Undergraduate Study 
For undergraduate curriculum in mechanical engi-
neering leading to the degree Bachelor of Science, see 
College of Engineering, Curricula. 
Mechanical engineering can be considered to be 
concerned with the processing of energy in all its 
forms, and with its control and application to useful 
purposes. Since machines, systems and processes for 
utilization of energy are included in all areas of 
modem technology, mechanical engineering graduates 
practice in every I:IU\ior industry. About. one-fourth 
of all engineers practicing today have been educated 
as mechanical engineers. Their activities include re-
search and development, design, construction, test-
ing, production, operation, sales, and technical man-
agement. 
The undergraduate curriculum in mechanical engi .. 
neering provides a broad foundation in the diverse 
and rapidly changing areas of modern technology. 
The curriculum is built upon a strong base of mathe-
matics, and the fundamental sciences of physics and 
chemistry. The engineering science studies include 
solid mechanics, materials, thermodynamics, fluid 
mechanics, heat transfer, and electrical theory. Applied 
courses in analysis, experimental engineering, and 
design provide the basis for the synthesis of real 
problem solutions. A comprehensive sequence of elec-
tives in social and humanistic studies is a vital part 
of the required curriculum. 
Senior students are offered opportunity to spec-
ialize in a wide variety of technical application areas. 
The Department offers electives in material considera-
tions in design, and in the analysis and design of 
automatic control systems, power plants, internal 
combustion engines, gas turbines and other turbo-
machinery, environmental control systems, mechan-
isms, and other machinery. Students who plan to 
undertake graduate study may select from these as 
well as other electives as preparation for advanced 
study. In combination with the required curriculum, 
these electives provide a broad background so that 
the graduate engineer can enter traditional areas of 
mechanical engineering, or accept such new chal-
lenges as the energy bisis, environmental protection, 
or biomedical engineering. 
A five year cooperative education (work-study) 
program is available to students in the Department. 
Graduate Study 
The Deparanent offers work for the degrees 
Master of Science, Master of Engineering, and 
Doctor of Philosophy, and minor work to students 
mcUOring in other departments. A student may major 
in mechanical engineering at the masters level. Doc-
toral work is taken as a joint major with one of 
several departments offering couaes in a related field. 
Course offerings in the Department may be used in 
co-mi\ior or minor programs for students in other 
departments. 
At the time of admission, graduate students usually 
have completed an undergraduate curriculum similar 
to that required of undergraduate students in the 
Department. 
The Department's graduate program emphasizes 
advanced study and research on such topics as 
mechanical properties of polymers, computer-aided 
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design, automatic control systems, instrumentation 
and design of experiments, heat and mass transfer, 
fiuid flow modeling, gas dynamics, turbomachinery 
components, energy conversion and utilization, and 
technology and social change. 
The requirements for advanced degrees, including 
foreign languages, are established by the student's 
advisory committee. There is no foreign language 
requirement for the degree Master of Engineering 
or the degree Master of Science. Candidates for the 
degree Doctor of Philosophy are normally expected 
to demonstrate a high degree of competence in one 
langt-.'1\ge, or a satisfactory reading competence · in 
two languages. 
Open to graduate students for minor credit only: 
321, 322, 323. 324, 381, 832, 338, 411, 416, 420. 
rn,ru,m.~.~,~~m.m.~.~. 
445, 448, 455, 461, 462, 470. 
Co1D'Ses Primarily for Undergraduate Students 
100. Teclmlcal Lecture. ( 1-0) Cr. R; S. Fteld of mRchan· 
leal engineering, _ita opportunities and requirement& 
251, 252. Introduction to Mechanlcal EnllneerlDS I, 
U. 251: (.W) Cr. 4. F.t.,._~~2: (3-2) Cr. 4. W. Prerequl-
slte: Math 122 or 132, ruya 222, E Gr 16L Nature of 
the design function ln mechanical engineering, mathemat-
ical model bulldlng, formulation, inference, accuracy. 
Fortran, manipulation of mathematical models by dlgltal 
and analog computers. Emlid~. complete seta of para-
meters, problems of measurement, error andtta proJ88atlon, 
confidence ln concluslon drawn from experiment. 
000. InapecUon. Trip Cr. R; S. Pterequlllte: Junior 
mechanical engineering claaslftcatlon. Inspection trlp to 
lndustrlal centers. 
32L Thermodynamlca L (4-0) Cr. 4. F. W. Prerequlafte: 
Math 213, Pbys 222, Junior claaslflcation. Ptoperttea and 
fundamental equations for states and processes lnvolvfns 
gases, vapors, imd gas mlxturea. 
322. 'Diermodynamlca It (3-0) Cr. 3. W.S. Prerequl-
slte: 32L Alr tables, compreaalble Bow, compreaaora 8Dd 
turbines, alr standard cycles for engines and turblnea. 
328. Th~ca m (3.()) Cr. 3. F.S. lftrequl-
slte: 322. Vapor power cycles, refdgeratloD, IXOp&rty re-
lations and processes for real gaaea. Gae mixtUres with 
constant and variable apecUJc heats. Psychrometry and 
lntroductlon to a1r condltlonlng proceaae& 
324.. Thermoclynamlca IV. (3-0) Cr. 3. F. W. Prerequl-
slte: 323. Third law, absolute ~PY of gae mixture& 
Material balances for ~buetlon. Thermochemlatry BJKl. 
energy balance& Gaa. phase equWbrlum.. 
325. Heat Tranllfer. (S.O) Cz:. 3. & Prerequlalte: 32L 
Solution of practical englneedng problema lnvoMna trau-
fer of heat by conduction, radiation. 8Dd convectloa. 
33L Mechanical Behavior of llaterlal& (Met 331) (3-2) 
Cr. 4. F. W.SSL &ereq~: Met 230, E M 325. ApJik!a-
tlon of the basic prfncl~ of atructure of I01lda to the 
study and control of mecbanlcal propertle& Qual1taitve 
and quanUtaUve relatloll8blpa between mlcroatructure and 
mechanlcal pmpertle& 
332 83& JI8D11factur1Dg PMCeueal, It (Met 332, 333) 
ca-2> cr. a eacb. 332: w:s.ssn; asa:. v.a ~=
382: 331; 333: 332. The relattODSblp between material 
~e•t manufacturtns jroce11t lind ~uct proper· 
tlea. The DaalC ~1188 (Cuf,lJur, weJd1Da, forJD!Da 8Dd 
macbtntng) and the fuDcUOna1 Cbaracteriitica of iqutp-
ment. Manufacturing COilllderatlonaln dellsD. 
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335. Fundamentals of Mechanical Behavior of Mate-
rials. ( 2-2) Cr. 3. W. Prerequisite: Met 231, Jt: :\I 325. 
Study and control of mechanical and physical properties. 
FaUure criteria and material selection for engin~ering 
applications. 
336. Fundamentals of Manufacturing Pro('esses. (:l-2> 
Cr. 3. S. Prerequisite: 335. Study of the basic manufactur-
ing processes. Relationship between material properties, 
manufacturing operations, and product properties. Eco-
nomics of manufacturing processes. Manufacturing con-
siderations in design. 
340. Engineering Measurements. ( 1-6) Cr. 3. \\'. Pre-
requisite: Junior classification, Math 223 or 333, Phys 
223. Engineering measurements systems, basic measure-
ment standards. Measurement accuracy. Types of errors 
and error propagation. 
400. Profeulonal ConducL ( 1.()) Cr. R; F. Prerequi-
site: Senior classification Engineering ethics, engineering 
registration. Professional organizations. Professional growth 
of the engineer. 
406. Heating, Ventilation, and Alr Conditioning. (4-0) 
Cr. 4. W. Prerequisite: Con E 372 or Arch 343. Elements 
of heat transfer, thermodynamics, and fluid flow as applied 
to heating, ventilating, and air conditioning. Design of 
duct and piping systems. 
407. Mechanical Equipment Design. (2-6) Cr. 4. S. 
Prerequisite: 406. Heat loss and gain calculations. Anal-
ysis of system types. Design and layout of heating, air 
conditioning, and plumbing systems in buildings. 
411. Industrial Automatic Controls. (2-2) Cr. 3. F. S. 
Prerequisite: 422. Methods and principles of automatic 
controL Pneumatic, hydraulic, and electrical systems. Rep-
resentative applications of automatic control systems. Math-
ematical analysis of control systems. 
416. EnJrtneerlng Systems Analysts. (3-3) Cr. 4. S. Pre-
requisite: 422, 424, E E 442. The application of funda-
mental concepts from several areas to the solution of 
engineering problems. Mathematical statement of the prob-
lem. Introduction to analogies and dimensional analysis 
in problem solution Analog and digital computing methods. 
43», 4~ 1, 422. Machine Design I, II, IlL 420: ( 4.0 > 
Cr. 4. F.S.SSL; 421: (3.()) Cr. 3. F.W.SSIL; 422: (3.0) 
Cr. 3. W.S.SSL Prerequisite: 420: 252, 331, E M 324 or 
326, E M 345; 421: 252, E M 324 or 325, E M 346, Math 
321; 422: 252, E M 345, Math 321. 420: Failure models 
in fatigue circumstances, analysts, selection, and design 
of machine elements. 421: Theory of machlnes, kinematics, 
and dynamics of mechanisms. 422: Vibration and intro-
duction to automatic control theory. 
423. Mechanical Systems Design. (1-9) Cr. 4. F.S.SSL 
Prerequisite: 333, 420, 421, 422. Solution of total design 
problems involving the use of basic engineering concepts 
and industrial practices. 
424, 425. F1uld F1ow and Heat Transfer. 424: (3-2) 
Cr. 4. \V.S.SSL; 425: (4-0) Cr. 4. F.W.SSIL Prerequisite: 
424: E M 345, Math 321, credit or classUlcation 322, 
425: 424. 424: Kinematics and dynamics of Ideal and 
real fluids. Energy and momentum relations. Slmllarity 
in fluid systems. Real fluid effects. 425: Heat transfer by 
conduction, convection and radiation. Similarity and analog 
concepts ln heat, mass and momentum transfer. Methods 
for the determination of coefficients, combined modes of 
heat transfer, heat exchangers. 
426. Refrigeration and Air Conditioning. (3-0) Cr. 3. 
F. W. Prerequisite: 325 or 425. Principles of refrigeration; 
analysis of refrigeration cycles. Principles of air condi-
tioning with emphasis on thermodynamic processes in-
volving air-water vapor mixtures. 
427. Heating and Alr Conditioning Design. (2-6) Cr. 4. 
S. Prerequisite: 426. Design and layout of heating, venti-
lation, and air conditioning systems. 
428. Refrigeration. (3.0) Cr. 3. S. Prerequisite: 426. 
Fundamentals of vapor compression refrigeration; multi· 
pressure cycles. Absorption refrigeration, air cycles, re· 
frigerants, cryogenics, steam jet refrigeration, thermoelec· 
tric cooling, and reversed cycles. 
429. Internal Combustion Engine Design. ( 2-6) Cr. 4 S. 
Prerequisite: 445, credit or classification in 423. Design 
and layout of a high-speed internal combustion engine 
of carburetion or diesel type. 
444. Elements and Performance of Power A ants. < 4.{) l 
Cr. 4. \\'. S. Prerequisite: 324, 425. Analysis of power sup-
ply systems and their components: turbines, steam gen· 
erators, fans, pumps, heat exchang~rs, cooling water sys-
tems. Environmental pollution due to energy conversion. 
445. Internal Combustion Engines. (3-2) Cr. 4. W.S.SSI. 
Prerequisite: 324, 425. General principles, thermodynamics, 
and performance of carburetion and fuel injection engines. 
Characteristics of fuels, air pollution problems. 
448. Power Plant Design. (0-6) Cr. 3. S. Prerequisite 
444. Design of a power plant to meet a specified energy 
demand Selection and or synthesis of principal elements, 
including auxiliary equipment 
455. Gas Turbines. (3.0) Cr. 3. S. Prerequisite: 324, 
425. General principles, thermodynamics and performance 
of gas turbine engines. Engine components, engine match· 
ing, and selection. 
461. Engineering Measurements L (2-3) Cr. 3. F.\\' 
Prerequisite: 252, E E 442. Fundamentals of design, selec-
tion and operation of instrumentation components of mea-
suring systems. 
462. Engineering Measurements IL ( 1-6) Cr. 3. \\'.S. 
Prerequisite: 324, 425, 461. ASME Power Test Codes 
and ASTM Standard Test Procedures applied to selected 
areas of measurement; use of analogies and similitude 
in engineering experimentation, advanced engineering mea-
surements, presentation of formal reports. 
470. Computer-Aided Design. (3.()) Cr. 3. S. Prereq-
uisite: Senior classification in engineering and an elemen-
tary knowledge of FORTRAN. An examination of the mor· 
phology of design processes, the structure of the 
FORTRAN language, figures of merit, searching and opti-
mization techniques leading to an algorithmic approach to 
design. 
490. Special Problems. Cr. 3 to 5. Prerequisite: Senior 
classification. Investigation of tope holding special interest 
of student Comprehensive report required. Election of 
course and toJ:ic must be approved by department head 
H. Honors Program. 
Courses Primarily for 
major or minor, open 
graduates 
Graduate Students, 
to qualified under-
501. Design of Engineering Experiments L (2-3) Cr. 3. 
F. Prerequisite: 252, 462. Fundamentals of design, selec-
tion, and operation of instrumentation components of mea-
suring systems. Techniques for the analysis, interpretation, 
and presentation of experimental data. Error analysis 
and propagation of error. 
502. Design of Engineering ExperlmentsiL (3.0) Cr. 3. 
W. Prerequisite: 501, Stat 401. Planning of experimental 
programs and design of experiments to obtain data such 
that results are within prescribed limits of precision. 
513. Lubrication and Friction. (4-0) Cr. 4. W. Prerequi-
site: 420, 424. Theories of lubrication and friction and their 
application to design 
515. Advanced Design. (4-0) Cr. 4. W. Prerequisite: 
E M 514. Experimental, empirical, and rational methods 
of analysis and synthesis in the solution of advanced 
design problems. 
516. Advanced Kinematics of Mechanisms. (3-0) Cr. 3. 
F. Prerequisite: 421. Analysl.s of simple and complex mech-
anisms. Goodman's and Carter's methods; auxlllary-polnt 
and normal acceleration method& Advanced kinematics 
of plane motion; Euler-Savory equation, lnfiecUon clrcle, 
polode curvature, the cubic of stationary curvature. 
517. Kinematic S!nthesls of Mechanisms. (3-0) Cr. 3. W. 
Prerequlslte: 516. Synthesis of mechanisms; graphlohl, 
analytical, and graphical-analytical methods. 
52L Intermediate Topes In Thermodynamics. (3.0) 
Cr. 3. F. Prerequisite: 322 or 344. General equations 
for properties of thQ pure substance. Third law and ab-
solute entropy. Real gas equations of state. Processes 
Involving real gas effects. The department recommends 
that credit In both 521 and 621 not be applied toward 
graduation. 
523. Thermodynamics of Com_presslble F1ow L ( 4-0) 
Cr. 4. W. Prerequisite: 321, 424. Thermodynamics of high-
velocity now within enclosed channels. Basic one-dimen-
sional Bow relations. The Mach parameter. Effects of fric-
tion and plane shocks. Fanno and Rayleigh Unes, diabatic 
flow. Theory and use of gas tables. 
524. Thermodynamics of Compressible Flow IL (Aero E 
524) ( 4-0) Cr. 4. S. Prerequisite: 523. Generalized one-
dimensional steady internal flow. Theory and app.ication 
of one-dimensional unsteady compressible flow. 
525. Heat Transfer. (W) Cr. 4. W. Prerequlslte: 425 
or equivalent. Intermediate-level treatment of heat trans-
mission by conduction, convection, and radiation. Intended 
for those who require a general coverage of theory and 
methods but whose primary research interests are In other 
areas. 
535. Material and Manulacturlna Considerations In De-
sign. (3-0) Cr. 3. W. Prerequisite: 3"93, 4~. Material selec-
tion consistent with functional requirements and process 
capabllltles. Redesign of a ptoduct to facllltate manufac-
turing. Tolerances, Surface 1ln1sh, and surface Integrity. 
Economic considerations. Exporing the engineer's respon-
sibUlty In the light of conflicting Interests of the designer, 
manufacturer, management, customer, and the public. 
540. Advanced Combustion. (3-0) Cr. 3. Alt. W., of-
fered 1974. Prerequisite: 324. Theories of the mechanism 
of combustion. Flame temperatures, speed and JrOpaga-
tlon. Explosive llm1ts of fuel-air mixtures. Nozzles and 
flow passages for chemically reacting gases. 
541, 542, 543. Advanced Aerodynamics. (Aero E 541, 
542, 543) See Aerospace Englneerhig. 
544. Principles of Twbomachlnery. (W) Cr. 4. F. Pre-
requisite: 322, 424. App.icatlon of the concepts and meth-
ods of fluid mechanics and thermodynamics to the anal-
ysis of flow In turbomachlnery components. 
545. F11ght Propulsion Systems. (Aero E 545) (3-0) 
Cr. 3. S. Prerequisite: 523, and 544 or Aero E 413. Anal-
ysis and selection of populslon systems for flight vehicles. 
Optiml.zation of components and design parameters for 
atmospheric flJght, and for power and thrust generation 
In space. 
549. Experimental Gas Dynamics and Shock Tube The-
ory. (Aero E 549) (2-3) Cr. a. S. Prerequisite: 523. Theory 
of shock tube operation for the JX'Oductlon of shock waves 
with the corresponding high-temperature, high-velocity gas 
flows. Instrumentation for the measurement of thermo-
dynamic properties, heat transfer, shock-wave velocity, 
and boundary-layer phenomena ln shock tubes. 
571, 572, 573. Advanced Fluid Mechanfe& (E M 571, 
572, 573) See Engineering Mechanlcs. 
590. Special TopiC& Cr. 2 to 8. Investigation of srob-
lems of special interest to graduate students ln mechanical 
engineering. Election of course and problem must be ap-
proved In advance. 
A. Speclal course study. 
B. ~depeJUlent literature lnvestlgatlon. Comprehensive 
report required. 
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Courses for Graduate Students, major or minor 
mo. Advanced Machine Dealgn. (3.0) Cr. 3. S. Pre-
requisite: Permission of instructor. Mathematical and ex-
perimental analysis of problems In field of dynamics of 
machinery, stress analyslsband vibration. Choice of work 
any quarter determined y aptitudes and lntereats of 
class. 
610. Dynamics of Fluid Control Syetems. (3-0) Cr. 3. 
W. Prerequisite: 411, 424. Dynamical characteristics of 
fluid control systems and elements. 
63). Seminar. (1-0) Cr. 1. F. 
621, 622. Advanced EnglneerlnJr Therm~namlc:a. (4-0) 
Cr. 4 each. Alt. S.; 621, Offered !975: 622, offered 1974. 
Prerequisite: Permlsslon of Instructor. Fundamental con-
cepts of thermodynamics, thermodynamic laws, tempera-
ture, entropy, general thermodynamic equations, properties 
of steam, avallabillty, equlllbrium. Thermodynamics of 
thermoelectricity. Special topics. 
623 624. Magnetofluldmechanlce and Plasma Dynamic& (Aero E 623, 624) See Aerospace Engineering. 
626. Advanced Heat Tranafer L (3-0) Cr. 3. Alt. F., 
offered 1974. Prerequisite: 425 or equivalent. Technlques 
for the analysis of problems Involving steady-state and 
transient heat conduction ln solids. 
626. Advanced Heat Tranafer IL (3.0) Cr. a. Alt. W., 
offered 1976. Prerequisite: 425 or equivalent. The boundary 
layer concept and lts relation to convective heat transfer. 
Methods for analysis of the conveCtion process In lntemal 
and external now. 
627. Advanced Heat Transfer DL (3.0) Cr. 3. Alt. S., 
offered 1975. Prerequisite: 425 or equivalent. Transfer 
of energy by thermal radiation. 
642. Advanced Problems ln Turbomachlnery. Cr. 2 to 
4. Alt. W., offered 197 5. Prerequisite: 544. ThretHllmenslonal 
now In turbomachlnery. Blade selection and passage de-
sign. Analysis of experimental results with special emphasis 
on real fluid effects and off-design performance. 
6S). F1u1d Mechanlce Seminar. (Aero E 660) (E M 660) 
See Aerospace Engineering. 
699. Research. 
Metallurgy 
Monroe S. Wechsler, Chairman or Department 
Professors: Carlson, Chen, Chiotti, Gachneidner, 
Henkin, McCorkle, Peterson, Smith, Spedding, 
Verhoeven, Wilhelm (Emeritus). 
Associate Professors: Kayser, Larsen, Patterson, Scott, 
Trivedi. 
Undergraduate Study 
A student interested in the area of metallurgy 
can punue studies leading to the degree Bachelor 
of Science in either the College or Engineering or 
the College of Sciences and Humanities. For ,an 
undergraduate curriculum in metallurgical engineer-
ing, see College of Engineering, Curricula. 
To best prepare the student to meet the chall~es 
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of this broad field, the curriculum in metallurgical 
engineering is based on a core of courses in chem-
istry, physics, mathematics, and metallurgical engi-
neering principles. A wide choice of electives makes 
it possible for students, in consultation with their 
adviser, to develop a program which best fits their 
particular interests and aptitudes. Elective programs 
should complement the core curriculum, avoiding 
undue specialization or aimless diversification. 
For an undergraduate curriculum in sciences 
and humanities, with a major in metallurgy, see 
Scimces and Humanities, Curriculum. Students in this 
curriculum usually will select the following basic 
courses: IDl, ID3, IDS, 230, 300, 301, 302, 303, 
305, 306, 307, 300, 361, 401, 402, and six addi-
tional credits in courses numbered 400 or above. 
As supporting work, undergraduate majors find the 
following courses desirable: Math liD, 121, 122, 
223 (or 130, 131, 132, 213, 233) 213 plus one ad-
ditional course in mathematics, statistics, or computer 
science; Phys 221, 222, 223; Chern 141, 141L, 142, 
142L (or 147, 147L, 148, 148L} 321; E M 274, 325. 
These lists of courses are not regarded as fixed 
requirements or as complete outlines of work neces-
sary for the major. Students will plan their complete 
programs with the help of their advisers. 
The metallurgist or metallurgical engineer fmds 
opportunities in many industries such as the metal-
producing, refining, and processing industries or 
those which utilize metals, such as the automotive, 
aerospace, utilities, electronic, oil refining, and farm 
implement industries. He may choose to work in 
the areas of production, sales, or research. Students 
interested in teaching or research in metallurgy or 
metallurgical engineering should seriously consider 
graduate study. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major in 
metallurgy. Within the major the student may spe-
cialize in the areas of physical, chemical, and mech-
anical metallurgy. Research facilities of the department 
are closely associated with those of the metallurgy 
division of Ames Laboratory of the U.S. Atomic 
Energy Commission, and the Engineering Research 
Institute, which provide support for graduate student 
research assistantships. The affuiation with Ames 
Laboratory has stimulated particular emphasis within 
the above areas of specialization in the metallurgy 
of the rare earths and nuclear reactor materials. 
Minor work is available to students taking major 
work in other departments. 
Prerequisite to graduate study in metallurgy is 
completion of an undergraduate curriculum in metal-
lurgy or metallurgical engineering or in a closely 
allied field, such as materials ,.nmneermg· or science 
ph . ~- ' YSlCS, chemistry, ceramic engineering, chemical 
engineering, mechanieal engineering and nuclear engi-
neering. Graduate students mcijoring in metallurgy 
will usua-lly choose supporting course work in these 
or allied fields. 
No foreign language is required for the degree 
Master of Science. Before admission to candidacy 
for the degree Doctor of Philosophy, the student 
is required to demonstrate his proficiency in French, 
German, or Russian by attaining a score of 525 
in the Educational Testing Service examination. 
After satisfying this requirement, the student must 
translate one journal article per quarter for three 
consecutive quarters; the articles will be chosen 
and the translation approved by the major pro-
fessor. 
Courses open to graduate students for minor 
credit only: 301, 302, 303, 305, 306, 307, 332, 
333, 360, 361, 401, 402, 410, 433. 
Courses Primarily for Undergraduate Students 
100. Technical Lecture. (1~) Cr. R; W. Introduction 
to the metallurgical profession. Career opportunities and 
requirements. 
~L Extractive Metallurgy~ (3~) Cr. 3. W. Prerequisite: 
Chern 142, 142L Occurrence and preparation of metals. 
Stoichiometry and material balances. Introduction to equili-
bria and thermodynamics. 
~3. Metal Processing. (3~) Cr. 3. S. Prerequisite: 230 
or 231, and Chern 142, 142L Methods and principles of 
consolidation and primary working of metals, including 
melting, casting, jotning, and powder metallurgy. 
~5. Metallurgy Laboratory. ( 1-6) Cr. 3. S. Prerequisite: 
201; 230 or 231; Phys 223. Introduction to experimental 
metallurgy. Principles and use of laboratory instruments, 
taking and analysis of data. Laboratory safety, report 
writing. 
230. Principles of Materials Science. ( 4-0) Cr. 4. F. S. 
Prerequisite: Chern 142 and 142L Crystal structure, im-
perfections, and bonding 1n solids. The relation of structure 
to properties. Chemical equilibrium. Mechanisms of trans-
formation and deformation. 
231. Metallurgy for Engineers. (3-0) Cr. 3. F.W.S. Pre-
requisite: Chern 141, Math 122 or 132. Introduction to 
atomic bonding, structure of crystals and polycrystalllne 
aggregates, deformation of solids, phase equlllbrla, and 
transformations. Applications to the engineering proper-
ties of metals. For students not majoring 1n metallurgy. 
3)(). Metallurgy Seminar. (1~) Cr. 1. F.W.S. Topics of 
current interest in metallurgy. 
3)1, 302,303. Hlyslcal Metallurgy. (W) Cr. 4 each. Yr. 
Prerequisite: 230 or 23L 301: Stereography, X-ray dif-
fraction, basic dlslocation theory, deformation of metals. 
302: Grain boundaries, grain growth, vacancies, diffusion, 
nucleation, solld.lflcation, recovery, and recrystalllzation. 
303: Solid solutions, precipitation hardening, twlnnlng and 
martensite reactions, transformation kinetics, strengthen-
ing processes. 
306, 306, 3)7. Physical Metallurgy Laboratory. (0-6) 
Cr. 2 each. Yr. To be taken concurrently with sequence 
30 1, 30 2, 303. Experiments in X-ray diffraction, measure-
ment of pbyslcal properties, pyrometry, heat treatment, 
metallograPhy, meChanical testing. 
33L Mechanical Behavior of Materials. (ME 331) See 
Mechanical Engineering. 
332, 333. Manufacturing Processes I, IL (M E 382, 333) 
See Mechanical Engineering. 
360. Metallurgical Thermochemistry. (:W) Cr. a. W. 
Prerequlslte: Chem 32L Concepts of fugacity, actlvlty, 
acUvlty coefllclent, and the equlllbrlum constant. Thermo-
dynamic description of solutions and unary and binary 
phase boundaries. Reaction kinetics, the electrochemistry 
of solld and Uquid electrolytes and an introduction to 
corrosion theory. 
36L Chemical Metallurgy. (:W) Cr. 3. S. Prerequlslte: 
Math 213, Fhys. 222, Chem 142, 142L Principles of fluid 
flow, heat and mass transfer. ApP!cations to soUdlflcation, 
furnace design, pyrometry, reactions at metal surfaces and 
kinetics of metallurgical processes. 
401, 402. Mechanical Behavior of Metals. (3-0) Cr. 3 
each. 401: F.; 402: W. Prerequisite: 303. Elasticity and 
plasticity, appllcatlons to metallurgical problems and ma-
terials testing. Fracture, fatigue, and residual stresses. 
Advanced metal-processing technology. 
410. Physical Metallurgy. (4-0) Cr. 4. F. Prerequisite: 
Permission of instructor. An introduction to ~~sical metal-
lurgy for advanced students in science or e eerlng who 
have llttle or no prior prQparation in metallurgy. Not open 
for credit to students majoring in metallurgy. 
433. Metallurgical Engineering Design. (:W) Cr. 3. S. 
Prerequisite: 402. The appllcation of physical, chemical. 
and mechanical metallurgfcal principles to the design or 
metal parts and processes. 
490. Special Problems. Cr. arr. Prerequisite: Junior 
classlflcation, permission of instructor. Investigation of 
individual research problems or special topes. 
H. Honors. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501, 502, 50S. Advanced Hlyslcal Metallurgy. (8.0) Cr. 
3 each. Yr. Prerequisite: 303 or 410. 50 1; 1\>int defects, 
defect interactions, mechanisms of defect migration. Solid 
state diffusion, random walk treatment. Phenomenological 
diffusion theory. Free energy diagrams. Reaction rate 
theory, thermally activated processes. Appllcations to re-
covery, recrystallization, grain growth and spinodal de-
composition. 502: Nucleation theory. Principles of solldlfl-
catlon. Analysis of the eutectoid transformation. Theory 
of age hardening, relation to mechanical properties. Defect 
theory of recrystallization. 503: Atomic displacements and 
atomic· distributions in solld solutions, order-disorder trans-
formations, the properties of ordered alloys. Thermody-
namics and crystallography of the martensite transfor-
mation. Twlnnlng. Balnlte and massive transformation, 
tempering. 
512. Introductory Metal Theory. (3-0) Cr. 3. W. Pre-
requisite: Credit or classification ln Math 409. Free elec-
tron theory and band theory. Brillouin zones and Fermi 
surfaces, electronic conductivity and scattering processes, 
magnetic behavior, electronic and lattice heat capacities, 
cohesion and elastic constants. 
532. Structure and ProperUes of SteeL (3-0) Cr. 3. S. 
Prerequisite: 303, or 331, or 410. Application of funda-
mental concepts of phase transformations, mechanical be-
havior, and heat flow to the problems of heat treatment 
and selection of steels. 
540. Theory of Dislocation& (3-0) Cr. 3. F. Prerequisite: 
Credit or classlftcatlon in Math 409. Theory of dislocations 
based on Unear elasticity. Self and lnteractlon energies of 
dislocations. The concept of forces on dislocations and their 
calculations; llne tension, image, chemical, and Pelerls 
forces. 
541. Appllcations of Dislocation Theory. (:W) Cr. 3. W. 
Prerequisite: 540. Dislocations treated from the geometric 
viewpoint. Partial dislocations, stacking faults, and pile-
ups; dislocation generation, multiplication, point-defect pro-
duction, dislocation networks and boundaries. Concepts 
apP!ed to strengthening mechanisms and deformation. 
655. X-Ray Diffraction. (3.0) Cr. 3. W. Prerequisite: 
301 or 410. Kinematical diffraction theory, dispersion-
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corrected scattering factors, the Debl'_e-Waller factor, re· 
fraction and extinction. Appllcatlons ofl>ebye-Scherrer and 
diffractometer methods, and neutron and electron dif-
fraction. 
557. X-Ray Diffraction Laboratory. (0-6) Cr. 2. S. Pre-
requisite: 555. Determination of the orientation of slngle 
crystals, crystal structure, lattice ~ameters, ~Cle 
sizes, long-range order parameters, residual stresses, Dbase 
boundaries ln al,loys and retained austenite. Statfstical 
methods of error analysis and computer programmed 
solutions. 
561. Principles of Chemical and Extractive MetallUI'IY. 
(3-0) Cr. 3. F. Prerequisite: Chern 321. Occurrence and 
production of metals, including the less common metals. 
Analysls of the economic, stolchlometrlc, and thermody-
namic principles ln chemical metallurgy. 
562. Prlnciples of Metallurgical Thermodynamlca. (3.0) 
Cr. 3. F. Prerequisite: Chom 321, Math 21S. Classical 
thermodynamics, consequences of the three laws, appll-
cation and the mathematical basis for the descrlpt.lon of 
homogeneous and heterogeneous equllibria and phase rela-
tions in unary and multicomponent system& 
56& Appllcatlons of Metallurgical Thermodynamic& 
(:W) Cr. S: W. Prerequisite: 562. Solublllty of gases in 
metalst oxidation of metals and alloys, thermocliemistry 
of steeunaklng, atmosphere control with gas mixture, spec-
ial appllcatlons of Clauslus-Clapeyron equation, use of 
Richardson and J effes charts, thermodynamics of alloys 
and interaction coemclents. 
57L Corrosion and Oxidation. (3.()) Cr. 3. F. Prereq-
uisite: 300 or Chern 323. A study of the origin, develop-
ment, and current apP!cablllty of theories of corrosion 
and oxidation of metals. 
590. Special Topics In Metallurgy. Cr. arr. Prerequisite: 
Permission of instructor. Topics of current interest in 
metallurgy. 
Courses for Graduate Students, major or minor 
610, 61L Alloy Theory. (3.0) Cr. 3 each. Alt. F.; 610 
offered 1974; 611 offered 1973. Prerequisite: 612. Coheslon 
and bonding in matter; their relatlonahlp to structure, 
thermodynamics, other P1yaical pro~rtiee, and the factors 
affecting alloying behavior of met&la. 610: Emphasla on 
solld solutions and llquld alloy& 611: Emphasis on lnter-
metalllc phases. 
640. Observations of Defects ln Qeyatala. (3-0) Cr. 3. 
Alt. S., offered 197 ~ Prerequisite: 54 L Transmission elec-
tron microscopy and Its application to the study of dis-
locations, precipitates, clusters or point defects, 8tacldng 
faults, and magnetic and antiphase domain boundarlea. 
Electron diffraction and Moire pattern& F1eld-lon micro-
scopy. 
655. X-Ray Scattering From Crylltala. (2.()) Cr. 2 each 
time taken. Alt. F., offered 19?S. Prerequisite: 666. 
Selected topics including temperature dlffwie scatte:'J• 
the Debye-Waller factor, short- and long-range order, a -
ing faults in metals, extinction effects, dynamical theory 
ofdlffraction. 
662. Advanced Toplcaln MetallurglcalTbermodyuamlca. 
Cr. 2 or 3 each time taken. Offered on request. Prereq-
uisite: 662. Thermodynamics of lrreverslble processes. Re-
search on the apdlcatlon of thermodynamics to R}lysical 
metallurgy. StatiStical thermodynamics and lts apiJUCatlon 
to metallurgical processe& 
69L Metallurgy Semmar. Cr. arr. 
699.Research. 
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Meteorology 
For description of courses, see Earth Science. 
Military Science 
Col. Harold S. Whitlock, Head of Department 
Assistant Professors: Bailey, Kellerhals, Konermann, 
Leffier, Wheeless. 
The Army military education program is designed 
to qualify undergraduate and graduate students for 
commissioning as second lieutenants and for a pro-
fessional or reserve officer career. Freshman and 
upperclassmen with four years of academic work 
remaining, two yean of which must be undergraduate 
work, are encouraged to enroll in the four-year 
program. Continuation in the last two years of 
the four-year program is by application and is com· 
petitive. Men with sophomore or higher academic 
status and with two or more years of academic 
work remaining may apply for the two-year program 
during the winter prior to the academic year they 
wish to start the program. Successful applicants 
will attend a six-week summer session at a military 
installation which qualifies them to enter the third 
year of the four-year program. Upon completion 
of the third year of Military Science, all students 
attend an advanced six-week summer session at 
an active military installation. Students who com-
plete the two· or four-year program and who have 
been awarded a baccalaureate or higher degree 
are commissioned as second lieutenants. Army schol-
anhip students and students designated as Distinguished 
Military Graduates may apply for· and, if selected, 
receive a Regular Army commission; all others re-
ceive mmmissions in the Army Reserve. 
Army scholarships for from one to four years 
are available as described in the "Officer Education 
Programs" portion of this catalog. Qualified students 
desiring to become Army aviators may enter the 
Flight Program during their fourth year of Military 
Science and earn the FAA private pilot's certificate. 
Third- and fourth-year students in the four-year 
program and all two-year _program students receive 
a monthly subsistence allowance. All students are 
furnished uniforms and military science textbooks 
and all expenses involved for the six-week summer 
sessions at military installations. 
Active duty obligations are as follows: four years 
for Army scholarship students, three years for Reg-
ular Army mmmissionees, three years for Flight 
Program students and from three months to two· 
years for all others. 
Undergraduate Study 
Army officer education students may pursue any 
curriculum leading to a baccalaureate ·or higher 
degree. Four-year program cadets must complete 
7 credits of 100- and IDO-level Military Science 
courses during the first two years. All two- and 
four-year program cadets must. complete 18 credits 
of 300- and 400-level Military Science courses plus 
one of the following courses prior to being commis-
sioned. 
Introduction to International Politics, Pol S 251, 
3 cr. 
International Law, Pol S 422, 3 cr. 
United States Foreign Policy, 1\>1 S 458, 3 cr. 
(preferred). 
Four-year program students must also complete 
History 387 A prior to their third year of officer 
education and 387B prior to being commissioned 
in lieu of enrolling in Military Science during the 
winter quarter of their second year. All students 
must take the leadership training course listed in 
conjunction with the Military Science Course they 
are taking (e.g., MS101A with MS101). Military 
Science courses are designed primarily for students 
seeking a commission in the United States Army; 
however, any student may enroll in a particular 
course, subject to the approval of the professor 
of military science and the availability of class-
room space. 
Also see Officer Education, this catalog. 
Courses Primarily for Undergraduate Students 
10 L Mlllt~ Sclence I-Introduction to Military Science. 
{1..()) Cr. L F. Organization and mission ofthe Army and 
ROTC; survey of the m.llltary profession. 
102. Mllltary Sclence I-Evolution of Weapons and War-
fare. ( 1.()) Cr. L W. Evolution of means to wage war as 
affected by technological developments and changing con-
cepts, with emphasis on modem weapons systems, in-
cluding use and maintenance of lndlvldual weapons. 
103. Mllltary Sclence 1-The United States Defense 
Establlahment. (1.0) Cr. L S. Role and organization of 
the national defense establlshment as an instrument of 
pollcy . ln provldlng for the national security. Interrela-
tionships of the Department of Defense, State Department, 
Joint Chiefs of Staff, and the services under the Depart-
ment of Defense. 
lOlA, 102A, 103A. Leadership Laboratory L (0-1) 
Cr. R. Yr. Initial mllltary tralnlng to provlde experience 
ln leadership and to teach the customs and courtesies of 
the service. 
~L Military Sclence 11-Land Navigation. (2.0) Cr. 2. 
F. Prerequisite: 103 or approval of Pl'Qfessor of m.llltary 
science. Characteristics and features of the earth's land 
mass and appJ.cation of methods of conducting navigation 
on land by use of topographical maps and aerial photo-
graph& 
203. Mllltary Sclence U-MWtary Tactlca. (2-o) Cr. 2. 
S. Prerequlslte: 201 or approval of professor of m.llltary 
aclence. Actions and attitudes apPJ.ed In both nuclear and 
nonnuclear warfare; consideration of the prlnclplesoforgan-
lzatlon, composition, and missions of operational elements 
ln Umlted, conventional, and general war. 
ZlA, Z2A, 203A. Leadershlp Laboratory n (0-1) 
Cr. R. Yr. Continuation of skills learned ln Leadership 
Laboratory L Emphasis on exercise of command, Instruct-
ing, correcting, and evaluating mllltary leadership tech-
niques. 
3) L MWtary Sclenee Ul- Prtnclpes of Leaderahlp. (3-0) 
Cr. 3. F. Prerequlslte: 203 or completion of a six-week 
summer ca~fi for two-year students; approval of the pro-
fessor of tary science. Psychology of leadership. In-
cluding the responsiblllties ana qualities of a leader; hu-
man behavior, objectives, functions, and techniques. 
302. Mill~ Sclence IU-Milltary Methods of Instruc-
tion. (3-0) Cr. 3. W. Prerequisite: 30 L Basic educational 
psychology, oral presentation techniques, use of tra1nlng 
Bids, lesson planning, presentation of subjects to Incor-
porate all phases of effective Instruction. 
008. MUltary Sclence Ill-Fundamentals and Dynamics 
of the Mllltary Team. (3.0) Cr. 3. S. Prerequisite: 302. 
Roles and functions of the various branches of the Army. 
Offensive and defensive operations; characterlstlcs and 
requirements for effective, secure communications; Internal 
defense developnent. 
301A, 302A, 303A Leadership Laboratory In (0-1) 
Cr. R Yr. Prerequisite: 203A or Basic Summer Camp 
Advanced training pert~s to the duties and responsi-
blllties of leaders; commanding and motivating groups of 
men; planning, organlzlng, supervising, Inspecting, and 
conducting mllltary activities. 
310. Advanced ROTC Summer Camp-Field. Cr. R SS. 
Prerequisite: 303, 303A Application of all Jrevlous class-
room Instruction Including principles and techniques of 
leadership, tactics and weapons systems. 
40 1. Mllltary Sclenee IV-Role of the Uolted States ln 
World Affalra. Stalr Operation& (3.0) Cr. 3. F. Prerequisite: 
303. ~sltion of the Unlted States ln the contemporary 
world scene relative to Impact on leadership and manage-
ment problems of the mllltary service. Organization and 
operational concepts of the milftary staff. 
402. Mllltary Sclence IV-Army Admlnlstmtion and 
Logistics. (3.0) Cr. 3. W. Prerequisite: 401. Role of the 
Ariny officer ln uolt admlnlstration; Department of the 
Army regulations; administrative policies; logistics; sup-ply 
and evacuation; movement of troops; vehfcle operation 
and movement. 
403. Mllltary Sclence IV-Milltary Law and Customs 
of the Service. (3.0) Cr. 3. S. Prerequisite: 402. The uni-
form code of mWtary justlcei. adm1nlstrative and judicial 
techniques; history and tramtions of the United States 
Army; Instruction ln the officers' code and customs of 
the service. 
40 1A, 402A, 403A Leadership Laboratory IV. (0-1) 
Cr. R Yr. Prerequlslte: 303A Emphasis on leading and 
motivating large groups of men; staff procedures; plan-
ning, coorO.tnatlng, and executing various training require-
ments; leadership techniques required of juolor officers. 
Music 
Arthur G. Swift, Acting Head of Department 
Professors: Burkhalter, Edgar (Emeritus), Niemack 
(Emeritus). 
Associate Professors: Barnum, Bleyle, Exner, Koupal, 
Pritchard, Reynolds, Smetana, White. 
Assistant Professors: Messenger, Pruett, Snyder, Stark, 
Von Grabow. 
Instructors: David, Folts, McLean, Powell, Schilling. 
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Undergraduate Study 
The Iowa State University Department of Music 
maintains a philosophy of education which draws 
its goals from the larger purposes of liberal arts 
education. As a humanistic discipline, music is an 
integral part of the college program which attempts 
to offer the student a broad background in all 
areas of human experience. The program of the 
music department is twofold: 
(1) To provide opportunities for any student 
to develop an understanding and appreciation of 
music as part of a liberal education. Courses in 
music literature, theory, and areas of performance 
are available to the general student. 
(2) To provide a four-year course of professional 
studies to students who wish to prepare for careers 
in teaching, performance, composition, and graduate 
studies in music or related areas. 
Bachelor of Arts-Music Major 
For the undergraduate curriculum in sciences 
and humanities, m'\ior in music, leading to the 
degree Bachelor of Arts, see Scimces and Humanities, 
Curriculum. 
Candidates for the degree Bachelor of Arts with 
a music mcUor will normally complete the following 
courses: 104, 119, 3>1, 3>2, 3>3, 219, 304, 305, 
~6, 319, 355, 356, 357, 361, 419; and 4 to 6 
credits from 371, 373, 375, 376, 377, 3~, 382, 
and 490D. All students are expected to participate 
in performing ensembles each quarter. The following 
may be taken on an elective basis: 362, 367, 368, 
369, 490A, B, C, D, E, F, H, Y, Z. 
Bachelor of Arts students whose chief professional 
interest lies in research are encouraged to minor 
in foreign languages, history, literature, or philosophy. 
Bachelor of Music 
For the undergraduate curriculum in music, leading 
to the degree Bachelor of Music, see Scienees and 
Humanities, Curriculum. 
Candidates for the Bachelor of Music will com· 
plete the following requirements: 
1. General Education ........................... 71· 75 credits 
2. Libra.ry ............................................... 1 aeclit 
3. Music C.Ore ...............•................... 71-73 credits 
4. Music McUor (Students must select one of the 
following areas of concentration: history and lit-
erature, music education, organ, piano, string 
instruments, theory-composition, voice, and wind 
or percussion instrument) ................ 49-57 credits 
General Requirements 
Music majors are required to pass the depart-
ment piano proficiency examination, a terminal ear· 
training proficiency examination. 
All music majors enrolled for applied music counes 
will attend a one-hour seminar each week in their 
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areas; applied grades will reflect attendance and 
participation in these seminars. All music majors 
will enroll in Mwic 490X (Recital Attendance) 
each quarter in which they are enrolled in applied 
music courses. 
Proficiency in music repertoire and technique 
will be determined by departmental examination 
as follows: 
Accef%ance Examination. To be accepted as a music 
major, the student must demonstrate an appropriate 
level of performance as well as potential in at least 
one performing medium. In addition, a student 
must satisfactorily complete a standardized music 
achievement examination which will be administered 
to all applicants. The acceptance examination will 
be given by members of the departmental faculty 
during summer orientation, the week preceding the 
opening of classes for fall quarter, during the annual 
Talent Evaluation Day, or by appointment. Students 
should request this examination in the Department of Music 
office before decidin..r! on the music major. 
Continuation Examination. To be approved for con-
tinuation as music majors on the junior level and 
beyond, students must pass a continuation exam-
ination in repertoire and technique (normally at 
the end of the sixth quarter). This examination 
will establish acceptable solo ability in at least one 
instrument or voice, including understanding of per-
formance technique. At the time of this examination 
the student should have completed the department 
piano proficiency examination and the terminal ear-
training examination. The student's academic standing 
will be reviewed at this time and the above factors 
will be weighed in advising the student on occupa-
tional goals. 
Graduation Proficiency. To be recommended for 
graduation, a music student should demonstrate to 
the music faculty mature acquaintance with per-
formance styles, technique, and repertoire. All music 
majors will participate in departmental recitals to 
the satisfaction of the department and will present 
a graduation recital. 
Graduate Study 
Courses open for graduate minor credit are: 
3fK), 382, 467, 468, 469, 490A through E. 
Courses Primarily for Undergraduate Students 
19. Applled Music; Preparatory. ( 1/2-0) Cr. 0. F. W.S. 
SSL Prerequlslte: Audition and permission of Instructor 
and department head. ADDlled music for nonunlversity 
students. Available on a lfmlted basis, dependlng upon 
teaching loads of faculty. See 119 for letter designations 
for variOus lnstrument& 
99. Iowa State Unlveralty Festival Choru& Cr. 0. F. 
Open to students and stafl Performance at annual Christ-
mas Festl.val. 
100. Fundlim.entala of Music. (1-2) Cr. 2. F. W.S.SSL 
Prerequlalte: Elementary perfi= abWty on an tmtru-
ment or ln voice. Notation, reco tion and execution of 
scales, Intervals, triads, and r ; key signatures; time 
signatures; transposition. 
102. Introduction to Music Literature. (~) Cr. a. F. W. 
S.SSL Designed to expand the music Ustenlng experiences 
of the general student through greater awareness of diff-
erences ln techniques of llstenlng, performance media, 
and materials of the art. Introduction to the components 
of music and form via llstenlng. Student need not be able 
to perform or read music. 
104. Introduction to Music Listening. (2-3) Cr. a. S. 
Prerequisite: Departmental major status or permission of 
instructor. Expansion of music listening activities of the 
music major through emphasis on materials of music, 
texture, form style, and llterature of major performance 
media. Introduction to score reading, terminology, and 
analysis. 
•11 L Symphony Band. (0-3) Cr. 1 each time taken. 
F. W. S. Prerequisite: Open to all students who qualify by 
audition. Emphasis on signlflcant extended compositions 
for wind and percussion Instruments. Performances Include 
three formal concerts on campus, and the annual tour. 
•112. Concert Band (0-2) Cr. 1 each time taken. F. W. S. 
Prerequisite: Open to all students who have performed on 
a wind or percussion instrument ln high school band or 
orchestra. Repertoire includes the broad spectrum of band 
music. A concert is presented each quarter. 
•113. Jazz Ensemble. (0-1) Cr. 1 each time taken. 
F. W. S. Prerequisite: Audition and permission of Instructor. 
Designed to explore various styles and trends ln con-
temporary jazz. 
•114. Marching Band (0-3) Cr. 1 each time taken. F. 
Prerequisite: Permission of Instructor; open to Instrumen-
talists who have performed on a wind or percussion Instru-
ment ln high school band or orchestra. Presentation of 
pregame and halftime shows at each home and one away 
football game. Previous marching band experience not 
required 
118, 218, 318, 418. Applled Music: Non-Major& ( lt2-0 
or 1-0) Cr. 1 or 2 each time taken. F.W.S.SSL Prerequisite: 
Audition and permission of instructor. Applled Music for 
the general student. Wlll not satisfy applied music require-
ments for music major& See Music 119 for letter desig-
nation for various Instrument& 
119, 219, 319, 419. Applied Music: Majors. <1/2-1 or 
1-1) Cr. 1 to 3 each time taken. F. W.S.SSL Prerequlslte: 
Audition and permission of Instructor; restricted to music 
major& Mlnlmum weekly practlce of 5 hours per credit ls 
expected Weekly seminar required. 
A Voice. 
B. Plano. 
C. Organ. 
D. Strings. 
E. Carlllon. 
F. Woodwind& 
G. Brass. 
L Percussion. 
127, 128, 129. Class Study In Plano L (0-2) Cr. 1 each. 
Yr. Prerequlslte: Departmental major status; must betaken 
ln sequence. Scales (all major and harmonic minor), e.r-
peJnd,os, dominant 7ths and dlmlnlshed 7ths (3 kX:~· 
caaences, harmonized scales, harmonization, sight rea ' 
transposition. 
•13L Cardinal Keynote Singers. (0-2) Cr. 1 each time 
taken. F. W.S. Prerequlslte: Open by audition to all students 
who are enrolled ln another choral ensemble. Small mixed 
chorus featuring various forms of popular music. Perform-
ances on and off campus. 
133. Basic Volce Teclmlquea. (0-2) Cr. L F.W.S. Pre-
~uisite: Permission of Instructor. Class study ln voice. 
TeChniques of vocal production: respiration, phonation, 
reaonation, articulation, and performance. 
•14L Unlveralty Chorus. (0-3) Cr. 1 each time taken. 
F. W. S. Prerequlslte: Open to all students by audition. Cam-
pus concert& Rehearsals three times a week in addiUon 
to Featiw.l Chorus. 
.... 
*146. Summer Band (0-2) Cr. 1 each time taken. SSL 
Prerequisite: Open to all students who have performed on 
a wind or percussion instrument in band or orchestra. 
One concert presented in SSL 
*15L Oratorio Chorus. (0--3) Cr. 1 each time taken. 
F. W. S. Pter~uisite: O~n to all students by audition. 
Concerts with ISU SymPhony Orchestra and performances 
in conjunction with International Orchestra Festival Re-
hearsals three times weekly in addition to Festival Chorus. 
•16L Iowa State Singers. (0-5) Cr. 1 each time takeu. 
F. W.S. Prerequisite: Open to all students by audition. 
Campus Concerts, annual spring tour, and performances 
in conjunction with International Orchestra Festival Re-
hearsals five times weekly in addition to Festival Chorus. 
•111. Chamber Singers. (0-3) Cr. 1 each time taken. 
F. W. S. Prerequisite: Open to all students by audition. 
Several appearances annually by a select group capable 
of advanced study and performing madrigals thrOugh mod-
ern music suitable to small ensemble. 
*175. Summer Chorus. (0-2) Cr. 1 each time taken. 
SSL Open to students, staff, and community. 
*181. Symphony Orchestra. (0-2) Cr. 1 each time taken. 
F. W. S. Prerequisite: Open to all students by audition. Con-
certs presented each quarter; annual tour fall quarter. 
3>1, 202, ma Basic Materials of Music. (3-2) Cr. 4 
each. Yr. Prerequisite: 201: 100 or departmental major 
status; 202: 20 1; 203: 202. 20 1: Brief review of fundamen-
tals. Harmonic and melodic materials of the common prac-
tice period Application of these materials in sightreaaing, 
ear training, keyboard, analysis, and writing. 202: Con-
tinuation of 20 1. Tecbnlq'Ues of harmonization nonhar-
monic tones, modulation. ~3: Continuation of 201, 202. 
Chromatic harmony, smaller elements of formal structure, 
analysis, and creative work. 
218. Applied Music: Non-Majors. (See Music 118.) 
219. Applied Music: Major& (See Music 119.) 
227, 228, 229. Class Study In Plano IL (0-2) Cr. 1 each. 
Yr. Prerequisite: 129. Must be taken in sequence. Scales 
(all major, minor, and chromatic), arpeggios, dominant 
7ths and diminished 7ths (all keys), cadences, harmon-
ized scales, accompaniment patterns, harmonization, sight 
reading, and transposition. 
30L Opera Studio. (1--3) Cr. 1 to 3 each time taken. 
F. W. S. Prerequisite: Permission of instructor. Pruett. Inter-
pretation and coaching of selected opera scenes and cham-
ber operas, including informal and public presentations. 
~4, ~5, ~6. Advanced Materials of Music. (3-2) Cr. 
4 each. Yr. Prerequisite: 203. Should be taken in sequence. 
White. Analysis of music from a variety of periods with 
emphasis on music of the late nineteenth and twentieth 
centuries, homophonic and contra~ntal forms, introduction 
to orchestration. Application of techniques and concepts in 
creative work. 
310. Vocal Pedagogy. (3-0) Cr. 3. S. Prerequisite: 319A 
or vocal proficiency examination. Study of the physical, 
acoustical, and musical properties of the vocal instrument, 
including a survey of Important texts and articles on sing-
ing and voice production. 
318. Applied Music: Non-Majol'& (See Music 118.) 
319. Applled Music: Majors. (See Music 119.) 
32L Advanced Ensemble. (3-0) Cr. 1. F. W.S. Prereq-
uisite: Advanced proficiency and performing ability. Per-
mission of director and department head. Performance ln 
ensembles which demand high proficiency. Open to a 
limited number of undergraduate and graduate students. 
A. Voice. 
B. Hano. 
C. Organ. 
D. String& 
E. Musica Antiqua. 
F. Woodwinds. 
MUSIC 253 
G. Brass. 
L Percussion. 
J. Mixed 
355, 356, 357. History of Muslc. (3-0) Cr. 3 each. Yr. 
Prerequisite: 102 or 104. Should be taken in sequence. 
Bleyle. History of the styllstic development of music. 355: 
Middle Ages through Renaissance. 356: Baroque and Clas-
sical eras. 357: Romantic through Contemporary music. 
36L Conducting L ( 2.()) Cr. 2. F. Prerequisite: 203. 
Swift. Introduction to conducting; beat patterns, use of 
baton, score reading. 
362. Conducting n (2.0) Cr. 2. W. Prerequisite: 36l 
A: Pritchard; B: Swift. Section A. Choral Techniques. Style 
and interpretation of choral repertoire. Section B. Instru-
mental Techniques. Score readings, repertoire. 
364. Music In Early Cblldbood Education. (3-1) Cr. 3. 
W. S. Prerequisite: C D 225 or Educ 344. Stark. Objectives, 
teacblng approaches, and instructional materials approp-
riate for guiding musical experiences in preschool and 
kindergarten. Contributions of music to chlld developnent. 
Observation and participation with cblldren. 
365. Music In Elementary Education. (3-1) Cr. 3. F. W. 
Prerequisite: lOOt C D 129, Educ 344. Stark. Objectives, 
teaching approacnes, and instructional materials approp-
riate for elementary school chlldren. Observation and par-
ticipation with cblldren. 
366. Music In General Education. (3-1) Cr. 3. F. Pre-
requisite: 306. Stark. Objectives, curriculum, methods, 
and instructional materials appropriate for teaching gen-
eral music in elementary and secondary schools. Observa-
tion and participation with children. 
367. Practicum In String Instrument& (2-0) Cr. 2. F. 
Techniques and skllls required for teaching of instruments. 
Examination of materials for school use. For the instru-
mental music specialist. 
368. Practlcum In Woodwind Instrument& (2.0) Cr. 2. 
W. Techniques and skills required for teaching of instru-
ment& Examination of materials for school use. For the 
instrumental music specialist. 
369. Practlcwn In Brass and Percussion. (2.0) Cr. 2. S. 
Techniques and skills required for teaching of instruments. 
Examination of materials for school use. For the instru-
mental music specialist. 
37L History of Church Music. (3.0) Cr. 3. Alt. F., 
offered 1974. Prerequisite: Permission of instructor. Bleyle. 
Survey of the stylistic developnent of sacred music and 
the relationship of music to various theologies and 
llturgies. 
373. History of Opera. (3.0) Cr. a Alt. F., offered 1973. 
Prerequisite: Permission of instructor. Koupal Survey of 
periodic and national styles in opera. 
375. History of Choral Music. (2-0) Cr. 2. Alt. S., offered 
1974. Prerequisite: Permission of instructor. Pritchard A 
survey of music written for vocal ensemble ln historical 
context. 
376. History of Organ. (3.0) Cr. 3. Alt. S., offered 1975. 
Prerequisite: Permission of instructor. Bleyle. Historical 
survey and practical study of the organ and lts literature. 
377. mstory of Symphonic Music. (3-0) Cr. 3. Alt. W., 
offered 1974. Prerequislte: 102 or 104. Bleyle. A survey 
of muslc written for the large instrumental ensemble from 
the seventeenth century to the present. Score reading and 
listening. 
38l. Seminar in Music matory. ( 3-0) Cr. 3. Alt. S. 
offered 1974. Prerequisite: 355, 35~\.357. Bleyle. Detalled 
studies in music history. Topics ww Include such dlver-
gent areas as the string quartets of Beethoven and Bartok, 
Wagner's Ring, and the music of MonteverdL Topics will 
be selected by instructor and student& 
382. lntroducUon to Musicology. (3.()) Cr. a Alt. F., 
offered 1973. Prerequisite: 355, -356, 357. Bleyle. Goals 
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and achievements or musicology, Introduction to bibliog-
rality and research In music. 
418. Applled Music: Non-Major& (See Music 118.) 
419. Applied Music: Major& (See Music 119.) 
465. Music and Movement. (2-0) Cr. 2. W. Prerequisite: 
Classification in P E W 200 or 376. Stark Concepts of 
music ln relation to those of movement. Contributions of 
the public school music curriculum to basic movement and 
dance education. 
466. Music Education Throulih Performance. (3-2) Cr. 3. 
\\'. Prerequisite: 310; 362/\ or 362B; 366. Objectives, cur-
riculum, methodH, and inl'ltructlonal materials appropriate 
for teaching vocal or int~trumentul music In elementary 
and secondary school!'!. Sepurute laboratories provide prac-
tical experience In vocal music for the Instrumentalists and 
In Instrumental music for the vocalists. Observation of 
and participation with performing groups of public school 
age students. 
A. \'ocal. Stark. 
B. Instrumental. Swift. 
467. Advanced Practlcum in String Instrument& (2.0) 
Cr. 2. W. Prerequisite: 3190 or 367. Advanced techniques 
and skills required for teaching or Instruments. Examina-
tion of materials for school use. For the instrumental 
specialist. 
468. Advanced Practlcum in Woodwind Instruments. 
(2.{)) Cr. 2. S. Prerequisite: 319F or 368. Messenger. 
Advanced techniques and skills required for teaching of 
Instruments. Examination of materials for school use. For 
the Instrumental speciallst. 
469. Advanced Practicum in Brass and A!rcussion. 
(2.0) Cr. 2. F. Prerequisite: 319G or 3191 or 369. Swift. 
Advanced techniques and skills required for teaching of 
Instruments. Examination of materials for school use. For 
the Instrumental specialist. 
480. Graduation Recital Cr. 2. F. W.S.SSL Prerequisite: 
419. A pubUc recital of literature which represents the 
student's accompishment In his major applled area or ln 
composition. 
490. Special Problem& Cr. var. F. W. S. SSI. Prerequisite: 
Permission of instructorj A through F- 12 credits ln music, 
approval of department nead 
A. Education. 
B. Theory. 
C. Com position. 
D. History. 
E. Literature. 
F. Applied Music. 
H. Honor& 
X. Recital Attendance. 
Y. Music Literatur~ Instrumental 
Z. Music Llteratur~ Vocal. 
•offered on satisfactory-fall basis only. 
Naval Science 
Col. \\" .. \. Kluckman, I lead of Department 
Associalt Pro/tssor: Gress. 
Instructors: Egnotovich. Glor. Schrank. Swap, \\'atson. 
The function of the ~avy officer education program 
is to provide, by a permanent system of education 
in essential naval science and other academic sub~ 
jccts at civil educational institutions, a source from 
which qualified officers may be available for the 
:'\avy and the Marine Corps and their reserve com· 
ponents. 
Students who enter the Navy officer education 
program may apply for either of two programs, 
the ~ROTC College Scholarship Program (finan-
cial assistance provided) or the College Program 
(nonscholarship I limited financial assistance). They pur· 
sue their studies like other students except that 
they meet certain requirements which will prepare 
them to serve as officers after graduation. Infor-
mation is available from the professor of naval 
science, Iowa State University, concerning applica· 
tion, financial assistance, career opportunities, and 
active duty obligation. Also see Offutr Educalwn 
Programs in this catalog. 
\Vhile in the program, students will participate 
in summer at-sea training cruises with pay and may 
take part in extracurricular activities which may 
help them decide which field of the ~avy or Manne 
Corps they wish to enter. These activities m-
clude three cruises for scholarship and one for 
nonschoJarship students, several student socteties, and 
mdoctrination trips to a naval air station and Marine 
Corps base. In addition, a Navy-subsidized flight 
instruction program -enables selected students to earn 
a private pilot's license during their junior or senior 
year in school. 
Undergraduate Study 
:'\aval science courses arc primarily for those 
students in the NROTC program. Other students 
may enroll in naval science courses with approval 
of the department head. 
Students enrolled in the NROTC program must 
fulfill the following requirements: 
l. NS 111, 112, 113, 211, 212, 213, 311, 312, 
313, 411, 412, and 413. Marine option students 
will substitute NS 311M, 312M, 313M, 411M, 
4121\f, and 413M for the 300 and 400 series 
listed above. 
2. History 387 A and 387B, and either Political 
Science 251, 422, or 458. 
3. By the end of the sophomore year, all scholar-
ship students must have completed mathematics 
through differential and integral calculus~ and 
one year of physics, and one quarter of com-
puter science. 
~ROTC students are not required to major in 
naval science. Scholarship NROTC students may 
pursue any major leading to a bachelor's or higher 
degree complementary to the naval profession and 
approved by the head of the department. ~on­
scholarship students may pursue any major leading 
to a bachelor's degree. 
In addition to completing all naval science courses, 
students majoring in naval science must take the 
following courses: Math 120, 121, 122; statistics, 5 
credits; Com S 201, 202, 361; Phys 111, 112, 113; 
Chern 141. 142: Hist 387 A. 387B; Psych 101, geog-
raphy, 3 credits; Pol S 458; and one year of a 
foreign language. 
Naval science m~ors may substitute courses in 
computer science, physics, and chemistry with the 
approval of the head of the department. 
Marine Corps option students m~oring in naval 
science will elect 300- and 400-series marine option 
courses in lieu of 300- and 400-series naval science 
courses. , 
For basic undergraduate curriculum requirements, 
see Sciences and Humanities, Curriculum. 
Courses Primarily for Undergraduate Students 
Courses in Naval Science 
11 L Principles of Naval OrganlzaUon. (3-2) Cr. 3. F. 
Organization, responsiblllties, and capabillties of a modem 
navy with emphasis on the junior officer's role in the 
naval service. 
112. Introduction to Naval Ship Systems. (3-2) Cr. 3. W. 
Prerequisite: 11 L Auxlllary power systems, ship support-
ing sub-systems, auxlllary machinery, nuclear and gas 
turbine propulsion systems development. 
113. Naval Ship Systems. (3-2) Cr. 3. S. Prerequisite: 
112. Naval ship construction, compartmentationt.stablllty, 
damage control, thermodynamics, steam and ruesel pro-
pulsion systems. 
211, 212, 213. Seapower and Maritime Affairs Seminar. 
(1~2) 211, 212: Cr. 1 each; 213: Cr. 2. Yr. Laboratory 
required for NROTC students only. 
311, 312, 313. Navigation and Naval Operations. (3-2) 
Cr. 3 each. Yr. 311: Navigation procedures including pilot-
ing, dead reckoning, and radar; theory of celestial navi-
gation. 312: Celestial navigation and solution of celestial 
navigation problems, theory of relative motion, maneuver-
ing instructions and problems. 313: Electronic navigation, 
operations analysis, rules of the road 
411. Naval Weapons Systems. (3-2) Cr. 3. .F. Weapons 
systems and the systems approach, including basic prin-
ciples of naval weapons and fire controL 
412. Naval Weapons Systems. (3-2) Cr. 3. W. Dynamics 
of the basic components of weapons control systems. 
Further developnent of the basic principles that underlie 
modem naval weapons systems. 
413. Principles of Naval Management. (3-2) Cr. 3. S. 
Prerequisite: 11 L Fundamentals of milltary management 
as applied to the naval service. Introduction to structure 
and pnnclples of naval organization and to their concepts 
within the context of American social and industrial organi-
zation and practice. Emphasis on management and leader-
ship functions required of junior officers. 
Courses in Mar~e Option 
311M. EvoluUon of Land Confllct. (3-2) Cr. 3. Alt. F., 
offered 1973. Evolution of land warfare from Alexander 
the Great to the Civll War. 
312M. Evolution of Land Confllct and U.S Mllltuy 
Prlnciplea. (3-2) Cr. 3. Alt. W., offered 1974. Prerequlsite: 
311M. Historical development of United States milltary 
strategy and tactics from the Clvll War to the present. 
313M. Naval Science Laborato~. (0-2) Cr. R; Alt. 8., 
offered 1974.. Open only to NROTC Marln~ptlon students. 
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411M. Evolution of United States Amphibious Doctrine. 
(3-2) Cr. 3. Alt. F., offered 1974. United States amphibious 
doctrine from the founding of our country to the present 
with emphasis on the evolution of equipmEpnt ana tech-
niques. 
412M. Analyals of Amphlblous Fon:ea. (3-2) Cr. 3. Alt. 
W., offered 1975. The various arms composing am~blous 
forces, and the planning and execution of an amPblbloue 
operation. 
413M. Naval Sclence Laboratory. (0-2) Cr. R; Alt. S. 
offered 1975. Open only to NROTC Marlne-optlon student& 
Nuclear Engineering 
Administered by Department of Chemical Engineering 
and Nuclear Engineering 
George Burnet, jr., Head of Department 
Professors: Danofsky, Roberts. 
Associatt Professors: Barcus, Greer, Hendrickson, Ma, 
Rohach, Valfells. 
Assistant Professors: Ringham, Sabri. 
Undergraduate Study 
Nuclear engineering is a graduate program, hence 
the Badlelor of Science degree is not offered in 
this field. However, an integrated 5-year program 
leading to a bachelor's degree with a major in 
engineering science and a master's degree with major 
in nuclear engineering is available to students who 
have been admitted to the graduate college. Students 
may prepare for graduate work in nuclear engi· 
neering by pursuing undergraduate programs in the 
physical sciences, engineering, or engineering science. 
A survey course, Nuc E 474, is available at 
the undergraduate level. 
The department offers work for the degrees Master 
of Science, Master of Engineering, and Doctor of 
Philosophy with major in nuclear engineering. Minor 
work in nuclear engineering and in engineering 
similitude is offered to students taking major work 
in other departments. 
Prerequisite to ~or work is the completion 
of a curriculum substantially equivalent to that 
required of undergraduate students in engineering 
at this institution. It is recommended that students 
contemplating graduate studies in nuclear engineering 
include courses in modern physics, heat transfer, 
chemistry beyond freshman chemistry, and mathe-
matics beyond differential equations as part of their 
undergraduate preparation. 
A foreign language is not required for the degrees 
Master of Science or Master of Engineering. For 
the degree Doctor of Philosophy a reading knowl· 
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edge of one foreign language is required. This re-
quirement may be met by (1) attaining a minimum 
grade of 8 in 15 credits of foreign language at the 
collegiate level, or (2) demonstrating in a depart-
mental examination a reading knowledge of a foreign 
language in the student's field of specialization. 
Coune Primarily for Undergraduate Students 
474. Intzocluctlon to Nuclear Engineering. (3-0) Cr. a 
F. W. S. Prerequisite: M E 344, Math 32 L Basis and prob-
lems of nuclear power develo~ent; considerations ln nu-
clear reactor deSlgn; radlatlon hazards and shielding; use 
of radioisotopes In 1ndustry. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
60 L Elements of Nuclear En~eerlng. (3-0) Cr. a F. 
Prerequisite: M E 321. Technical pl"C?lilems of nuclear 
power utlllzation and controL Shielding. Isotope utilization. 
602. Nuclear Reactor Materials. (3-0) Cr. a W. Pre-
requisite: 50 1 and permission of Instructor. Mechanical 
and nuclear properties of solid, fluid, and gaseous reactor 
materials. Radiation effects. 
603. Nuclear Reactor Material& (3.0) Cr. a S. Pre-
requisite: 502. Mechanical and nuclear properties of solid 
and Quid reactor materials. Thermal and structural prob-
lema ln reactors. 
504..Nuclear Reactor Design. (1-6) Cr. a S.;or (3-15) 
Cr. 8. 12 wk. SS. Prerequisite: Credit or classlflcation in 
537. Engineering aspects of reactor design and use of 
nuclear power. 
506. Advanced Properties of Engineering Material& 
(3.0) Cr. 3. F. Prerequisite: E Sci 351. Influence of struc-
ture and environment on the mechanical properties of 
engineering materials. Types of imperfections and their 
effects. Control of properties. 
507. RadlaUon Safety. (3-0) Cr. a W. Prerequisite: 
Pennlssion of Instructor. Sources and nature of radiation, 
measurement techniques, somaUc and genetic effects, AEC 
regulations, and safety p-ocedures. 
610. Nuclear RadlaUon Measurements. (1-4) Cr. 3. W. 
PrlnclpJea of nuclear radiation detection and measure-
ment. Ionization chambers, proportional counters, geiger 
tubes. Counting circuits. Applications to engineering 
problems. 
51 L Nuclear Puela and Wastes. (3-0) Cr. 3. S. Pre-
~ulslte: Pennlasion of Instructor. Preparation of reactor 
fuela and handllng of radioactive wastes. 
512. Reproceulng Nuclear FUel& (3.0) Cr. 3. SS. Pre-
requlalte: 51 L Principles of nuclear reprocessing methods. 
n~ ~~) &Jr~ 3!:c~~~~te~ lf~~th ~~ 
618: 617; 519: 51& 617: Method of attack on eglneerlng 
~ems. Ap~priate physical laws and ap~catlon or 
mathematics. Beriea expfmslons, averages, elementary 
vector and mat.riz method& 618: Problem formulation In 
dlfferentlal form. Solutions. Vector and matrix methods. 
Flnlte difference method& Calculus of variations. 519: 
Problem formulation ln Integral form. Integral equations, 
variational methods, and Introduction to optlmlr.atton. 
524. Nuclear Power EconomiC& (3-0) Cr. 3. S. Pre-
requisite: 60 L Economics of direct-cycle and lndlrect-cycle 
nuclear reactor systems. fuel cells, direct conversion. Com-
parisons with wind, tidal. solar, geothermal, hydrothermal, 
and foasU fuel& Dlrect secondary effects. 
534. Reactor Stress Analysis. (3-0) Cr. 3. Prerequisite: 
E M 324, Math 321. Analysis of stresses ln reactor ele-
ments and structures. Thermal stresses ln fuel elements 
and reactor vessels. Design of containment structures. 
535. Nuclear Physics for Engineers. (4-0) Cr. 4. F. 
Prerequisite: Math 321, Phys 223. Atomic and nuclear 
structure, introduction to quantum theory, fundamental 
particles; Isotopes; alpha, beta, and gamma radiation. 
636, 537. Element~ Reactor Theory.(~) Cr. 3 each. 
W. S. Prerequisite: 535 or Phys 483 or 593; Math 322. 
Diffusion of neutrons, homogeneous and heterogeneous 
reactors, reactor control, perturbation theory, and trans-
port theory. 
540. Analysis of Dynamic System& (3-2) Cr. 4. F. Pre-
requisite: E M 345, Math 32l Dynamic performance of 
engineering systems with emphasis on aperiOdic conditions. 
Transient response of open-loop and closed-loop systems. 
Dynamic performance of mechanical, Quid, and electrical 
components. Use of analog computer to obtain dynamic 
response. 
641, 642, 543. Reactor Laboratory. ( 1-6) Cr. 3 each. 
F. W. S. Prerequisite: 510. Laboratory problems Involving 
the nuclear reactor. 
554.. Radioisotopes ln Engineering. (2-4) Cr. 4. F. Pre-
r~a;:site: Permission of instructor. Principles of Industrial 
u ation of radioisotopes and applications In engineering. 
561, 562. Nuclear Reactor Dynamics. (3-2) Cr. 4 each. 
W.S. Prerequisite: 537, 540. Principles of reactor control 
and operation. Reactor kinetics with time varying Inputs, 
the reactor as a control element, reactor performance In 
a power plant system, stochastic methods for measure-
ments of reactor parameters. 
666. Nuclear Safety. (3.()) Cr. 3. S. Prerequlslte: 561. 
AEC regulations, safety analyses, assessments of magni-
tudes and consequences of nuclear Incidents. Reactor siting, 
safeguards, containment. 
571, 572. Thermonuclear Theory. (3.()) Cr. 3 each. 
W.S. Prereq\llsite: 536. Principles of thermonuclear reac-
tions and their controL Plasma stability. Applications. 
681, 582, 683. Reactor Analysis. 581: (3-0); 582: (2-2); 
583: (2-2) Cr. 3 each. Yr. Prerequisite: 537, Math 408. 
Application of numerical-analysis techniques to thermal 
and fast reactors. 
590. Speclal Tope& (2 to 5-0) Cr. 2 to 5. 
691, 692. Ocean Engineering Simulation. (3.0) Cr. 3 
each. W.S. Prerequisite: '"E Sci 481 or 484. Developnent of 
mathematical and laboratory models and analogs for the 
solution of nuclear engineering problems associated with 
the ocean environment. Coastal and harbor applications. 
Dee~ea applications. 
Courses for Graduate Students, major or minor 
602. Radiation Shielding. (3-0) Cr. 3. Prerequisite: 504, 
51~ln:36. Design of shielding systems for protection 
ag t gamma rays and neutrons. Applications to nuclear 
reactors, cooling systems, processing equipment, and other 
engineering units. 
006. Nuclear Reactor Fuel& (3.()) Cr. 3. Alt. W. as arr. 
Prerequlslte: 506. Physical and mecbanlcal ~pertles of 
metallic, ceramic, llquld, and dlaperslon-type fUel elements. 
Effect of lrradlatlon upon flsslle maten&ls. FabricationL 
Inspection, and testing of nuclear fuels. Op:tmtmtlon 01 
burnup and dlmenslontil stability. 
811, 612, 813. Advanced Reactor Theory. (3-0) Cr. 3 
each. Yr. Prerequlslte: 537. Advanced theozy of nuclear 
reactors. 
6~ Seminar. (2.0) Cr. 2. F. Prerequisite: Permission 
of Instructor. Current literature in nuClear engineering. 
624. Advanced Nuclear EDP1eerlng. (2-2) Cr. 3. F. 
Prerequisite: 604. Expoltation Of new concepts ln nuclear 
engineering. Reactor systems, thermonuclear develo~ 
ments, fission, fusion, and mass-energy transducers. 
651 652, 663. Interaction of Materials and Radlation. 
(3-2) Cr. 4 each. Alt. Yr. as arr. Prerequlslte: 602, 536. 
Interaction between alpha, beta, ~a and neutron radia-
tion and materials; a&sorptlon and scattering processes, 
Influence on properties, shielding. 
654. Selected Topes In RadlolsotC)pe Production and 
Apollcations. (3-0) Cr. 3 each. Alt. Yr. as arr. Prereq-
ulBfte: 554. A series of one-term courses covering ln depth 
such topes as radioisotope production, neutron activation 
analysis, neutron radiograPhY, radioisotope power gen-
erating systems and tracer· apptcations current ln engi-
neering research and development. 
684, 685, 688 88'1. 8lmllttude ln Engineering. (2-2) 
Cr. 3 each. 684: F.; 685: W.; 686: S.; 687: 14'. Prerequlslte: 
Permission of lnstructor. Prlnclples of dimensional analysls 
and thelr application to design of models. Design, testlng, 
and interpretation of models. True and distorted models, 
linear and nonllnear models, analogies. Apptcations. 
699. Research. 
Officer Education 
Programs 
Iowa State University offers programs for the 
preparation of officers for the Army, Navy, and 
Air Force. 
The purpose of these programs is to provide 
reserve and short-term active duty officers, and 
longer-term regular career officers. All three services 
require a period of active duty long enough to 
encourage officers to make a career of military 
service. Consequently, Iowa State University views 
these Officer Education Programs as ones which 
may prepare students for a military career. 
Financial assistance grants are made to all students 
enrolled in advanced ROTC programs, and are 
described under Financial Aids. Scholarships are also 
available for all services as outlined in the section 
on Financial Aids. 
ROTC is recognized as a subject matter area 
of specialization. Three categories of credit allocation 
are recognized. 
I. A student can Jru\ior in Navy ROTC in 
the College of Sciences and Humanities, 
applying 35 credits toward the m~or. 
II. In colleges .:where minors are part of the 
curriculum, 18 credits of advanced ROTC 
may be applied toward the minor. Ten 
credits of basic ROTC may be applied 
toward the elective requirement. 
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lll. If a student does not select ROTC as a 
m~or or minor, ROTC credits may, at 
the discretion of the college and the depart· 
ment, be applied .toward the elective re-
quirement. 
For specific courses and programs see also Air 
Foret Aerospace Studies, Milt~ary Science, and Naval 
Science. 
Philosophy 
Richard j. Van Iten, Chairman of Depanment 
Professor: Shideler (Emeritus). 
Associate Professors: Hollenbach, Solomon. 
Assistant Professors: Alexander, Elrod, Harder, Kott· 
man, Kupfer, Robinson. 
Undergraduate Study 
For the undergraduate curriculum in sciences 
and humanities, with major in philosophy, leading 
to the degree Bachelor of Arts, see Sciences and 
Humanities, Curriculum. 
Philosophy is the study of the dominant ideas, 
values, and ways of thinking that control the ape· 
cialized search for knowledge, and which underlie 
cultural, social, and political processes. The fint 
contribution of philosophical study is to broaden 
the student 'a educational experience and to facilitate 
more effective participation in decision making. In-
troductory courses in philosophy and religion survey 
dominant ideas as they apply to all fields of knowl-
edge. Advanced courses examine in depth more 
specific topics in the philosophical and religious 
traditions of both Western and Oriental cultures. 
An undergraduate major in philosophy should 
have a broad background in the sciences and hu-
manities. The m~or program includes a thorough 
acquaintance with the history of philosophy and 
further concentration in historical and systematic 
issues, or logic and philosophy of science, or religion. 
An undergraduate major in philosophy can pre· 
pare the student for graduate study in philosophy 
or theol9Bf., and also for further study of law, history, 
political science, political and social theory, and 
literature. 
Graduate Study 
The department offen councs for graduate minor 
credit in philosophy as supporting work to other 
fields. 
Open to graduate students for minor credit only:-
COURSES AND PROGRAMS 
310, 311, 312, 313, 314, 315, 321, 322, 330, 351, 
352, 353, 355, 357 I 36.5, 370, 380, 431 t 458, 462, 
475, 485, 490. 
2M) JntroductiOD to li&ucl,y ol ReRJdoD. (3-0) Cr. 3 or 
(S.l) "cr. 4. F. w.s.ss. JntrOductlon ~the study of the 
phenomena o1 reUP..on. and the rellgloua ex~encea of 
manJdnd. Archaic, Claulcal, and contemporary forme. pat-
terns, lnatltutlona, and problema of rell.sdoD. OptlQnal fourth 
credlt entail• plded research or other compementary 
study. 
231. Introductoi';J Bthlca. (3-0) Cr. 3 or (3-1) Cr~ 4. 
F.W.S.SSII. Hlatorlcill and crltlcallntroductlon to prlnciDal 
ethlcal ~ Concepts of the nature of goo(!, rl::!l 
and duty. Standarda c(~ubllc and l)rivate action. ()pU 
fourth cledlt entail• plded researCh or other complemen-
tary study 
280. lnuoductlon to PhDoeODb:f. (S.O) Cr. 3 or (S-1) 
Cr. 4. F.W.S.SS. General IntroduCtion to phllosopby both 
for those dealrlng a alnale termlnal course and for those 
lntendllur to proceed fuither. Syatematlc examination of 
some milD p_roblema ln meta~lca, theory of knowl~~~ 
and ethlca. Emphaala u~ our PJillosophlc81 tradition 
upon crltlcal standards of )udpient. optional fourth credit 
entalla guided research or other complementary study. 
270A. 2'10& lntroductor:Y Loatc. (3-0) Cr. 3 or (S.l) 
Cr. 4 each. 210A: F.S.SSL; 21DB: F.W.SSIL 270A: ln-
formalloglc and lntroductlon to sclentUlc reaaonlna. 270B: 
Informal imcl formal loglc. Optional fourth credit entalla 
guided research or other complementary study. 
310. Ancient Pbllo::t=. ( 4-0) Cr. 4. F. Prerequisite: 
260 Greek and Roman pby. Examination of orlslnal 
material ln Greek HeUeDlatlc philosophy, Including 
me-Socratlca. Flato. Arlatotle, Stol~ E~ ske~c, 
NeoplatoDlc schools, and early Christian plillosophy 
to Augustlne. 
31L Medieval and Benalaaance ~;t.:f· (4-0) Cr. 4. 
W. Pterequlalte: 200. Examination of materials ln 
medieval and Renalaaance puloaophy, fucludlng those of 
medieval Chrlsttan, Jewish, and Moslem puloaophers and 
representative figures of the later humanlatlc tradltlOD. 
312. Barty Modem Hllloaopby. (4-0) Cr. 4. S. Prereq-
uialte: 200. Slzteenth- and seventeenth-een~ ~oaophy. 
Examination of odglnal materials ln earlY mOdem Phll-
oeophy from the late Renaissance and lteformatlon to 
Delic8rtea, Lelbnb, S~noza. and Locke. 
318. Late llodem Pbllo~. (4-0) Cr. 4. F. Prereq-
ulalte: 260. Examination of orlglrial materials ofelghteenth-
century phUoaoDhv, lndudlng such writers as Bayle, Berk-
eley, Hume, and Kant. 
314. Nlnelieen~~ Jlblloao~(4-0) Cr. 4. W. 
Pterequlalte: 200. EzamlJiatlon of materials of 
wrlteri such Hegel, Schopenhauer, and etzache. 
316. Recent and ~pomry PbDoaodl.v. ( 4-0) Cr. 
4. S. ~ulalte: 200. Treatment of key Jio&lema ln the 
~of phJloao~ ~recent and contem~rary an~c and~ aoj:lbere such as James,Deriy, Petree. 
Wl\tjeDite1D. RY e. StniWIIOD, and WJactom. 
32L 'lbe Old Testament (4-0) Cr. 4. F. Prerequlalte: 
mo. Malor boob ln the Old Testament wlthJn the ltame-
workoftllelr blstmlcal ~ wlth~arattentlon 
to the deveJopnent of the great rellglouj and ethical Ideas. 
322. 'Die New Te.tanlle:Dt. (4-0=4. w. Prerequlalte: 
3)0. DeveloP-n.ent of Chrlatlan and organlu.tlon 
to the doee Of the New Testament 
130. ~ (4-0) Cr. 4. w. Prerequlalte: 28). An 
ezamlnatlon ol 80JD8 ~080~ pmbfema that arlee 
In ~ and eYaluattDg the Uta wltb Plltlcular 
attert'oii to eoma re~ theories of tlie nature 
o1 ut. artlatlc auUOn, aesthedc ezperlenc:e, atarwlarda 
ol tate, and crltldmn. 
ISL ~~ o1 W..,_ Aa1a. (~)Cr. 4. .F. fte. ~ or 280. IDtlocludlaD to tbe andeut reJtpne 
of Mesopotamia and the Medlterraneanbaalnwlthemphaals 
on Zoroastrlanlam, Judalam, and Islam. Special attention 
to beliefs, rituals, and pbUoaophlcal aspects. 
352. ReUKlona of Southern and Southeastern Asia. (4-0) 
Cr. 4. W. Prerequlalte: 200 or 200. Introduction to the 
baalc reU.gloua ;~ teachburs. and dilloaollhles of 
Indian reJ181ona: ulsm, Theravada Buddhism, Jatntam, 
Sikh lam. 
353. RellKlona of Bast Asla. ( 4-0) Cr. 4. S. Pr~ulsite: 
200 or 260. Introduction to the r~na and dilloaopbles 
of China, Tibet, and Japan. Conlucliinlam, Tao1am, Slilnto, 
and the schools of MalLayana Buddhism such as Amlda 
and ZeD. 
355. IIIAory of Christian 'l1lo~t. (4-0) Cr. 4. W. Pre-
requlalte: 200 or 260. IntroductiOn to some of the major 
ftsrUres ln the hlstory of Chrlstlan theology from the pa-
tnatlc period tbroup Protestant Uberallam ln the nine-
teenth cen~. EmiJbaala on the anal.vsis of theological 
method and major IUuesln theology: existence and nature 
of God, nature of man, r~ua knoWledge, and relation 
of Chrlltlan theology to culture. 
357. Philosophy of Religion. ( 4-0J,~· 4. S. Prerequisite: 
260. ApplicatiOn -qf prlncf~es of aopblcal method to 
baalc 18sues of r~~ tiellef, emph~ ~blems ln 
relisdoua knowl:&!, tbelstlc claims, relation of religlon 
ana aclence, eke cal a~s upon rfillsl9n. mustrallve 
material dra"WD m both ChrlatlaDlty and non-Chrlstlan 
world rellglon& 
365. Bzlatentlallam and Phenomenology. (4-0) Cr. 4. F. 
Prerequlalte: 260. Systematic examination of the views of 
such 8zlatentlallat8 and P!enomenologlsts as Husserl, 
Merleau-1\mty, Heldegger, Sartre, Camus, Klerkegaard, 
Marcel, and Jaspers. 
310. ~nc Logic. ( 4-0) Cr. 4. S. Introduction to 
propositional and _preaJ.cate calcull as weD as Intuitive set 
theory. Some apptcatlons to philosophy and foundations 
of mathematics. 
380. Hllloaophy of Science. (4-0) Cr. 4. W. Prerequlelte: 
260. Consideration of such p:oblema as the nature of 
aclentlflc ez~ation, conflrm.atlon of aclentlflc theories; 
the character of observation,_ the )uatlflcation of lnductlon, 
and the conatltutlon of aclentlflc reVolutions. 
43L Seminar: Value Theo~. (4-0) Cr. 4 each time 
taken, maximum of 8 credits. S. Prerequlalte: 231. The-
oretical and normative lasues ln ethlca, aeSthetics, rellglous 
thought, or political phlloaopby. 
45& Seminar: Contemporary Theological Issues. ( 4-0) 
Cr. 4 each time taken, maximum of 8 Credlts. S. Prereq-
ulalte: mel or 200. Examination of selected lesues ln con-
temJ)Orary theology,lncludlng Protestant, Roman Catholic, 
andJewlSh. 
482. Seminar: Epatemology and Metadlvalca. (4-0) Cr. 
4 each time taken, maximum of 8 credit& F. Prerequlslte: 
310, 31L Issues ln elistemology and metaphysics. Topes 
vary each time offered. 
\ 
475. Seminar: Iasuea In ReUJdous Studlea. (4-0) Cr. 
4 each time taken, maximum of 8"" credlta. F. PrereQulslte: 
mo or 260. Examination of ~blems such as the folfowlng: 
mystlclsm, East and West; ae1fhood ln Eastern and Westem 
rellldona; methodology In the stu4Y of reUglon; religion 
ana culture; problems ln the crltlCal studj of religious 
texts. 
48& Seminar: Pllllo801J1dcal ~ (4-0) Cr. 6. W. 
Prerequlalte: Twenty creCllta ln pbllcisophv; perm.lss1onhlof 
Instructor. 'J.'oplca ielected &om the mam areas of p • 
loaophy to deVelop atudente' abUlty to do systematic Phi· 
loaoPhlcal ~ala. Required of all undeigraduate phi-
losophy maJora. 
_ 480.. Special Problem& Cr. 2 to 4 each time taken. 
Prerequlalt;e: Slz credits In pblloso~ of ln-
ltnlctor. Appoval of de~ent; head must be obtained 
prior to ~ GUlded read\Dg and research on 
aoec:lal toplcil selected to meet neeclaOfBdvanced students. 
H. Honora. 
Physical Education for 
Men 
james P. Reid, Head of Department 
Professors: Menze, Nichols, Schmidt (Emeritus), 
Schneider, Timm. 
Associate Professors: Dickinson, Frye, Gagnier, 
Hutchison, Kidd, McGuire, Reading, Sutherland. 
Assistant Professors: Barland, Cooney, John, M~on, 
McCullough, Murray, Steel. 
Instructors: Dale Andenon, Leslie Anderson, Avezzano, 
Bennett, Bergan, Block, Boutselis, Dyar, Fiat, Gaarde, 
Greerie, Guydon, Haffner, Kephart, Marcum, 
Murdoch, Randall, Rierson, Roper, Schroeder, 
Sherrill, Smith, Symons. 
Undergraduate Study 
For the undergraduate curriculum in Sciences 
and Humanities, with major in physical education 
for men, with option in leisure services, leading to 
the degrees Bachelor of Science or Bachelor of Arts 
in physical education for men, see Sciences and Human· 
ities. Curriculum. 
The m~or in physical education for men pre-
pares the student to teach physical education and 
coach in secondary schools, or for professional work 
in a wide variety of related areas. All majon in 
physical education must complete the following courses: 
200, 205, 212, 320, 330, 359, 420, and 12 credits 
in counes numbered 105 through 158. In addition 
to the above, st\!dents who wish to prepare for 
teaching physical education and coaching athletics 
in secondary schools must satisfy both the Professional 
EdUCtZtion and A rea of Specialitation requirements in 
the College of Education. (See College of Education.) 
The option in leisure services prepares the student 
to enter the field of leisure services in local, state, 
or national public and private agencies serving the 
leisure interests and needs of the general populatioQ.; 
or, of special groups such as the elderly, ill or 
disabled, and youth. All students selecting the option 
in leisure services should complete the following 
courses, including 15 credits of practicum (field 
experience) assignments: 201, 283, 350, 351, 353, 
383, and 483. In addition, specific courses in other 
related areas such as hygiene, outdoor recreation 
resources, landscape architecture, sociology, political 
science, and psychology should be included. 
The department also provides a basic instruction 
program, a coaching endorsement program (see 
College of EdUCiltion ), and administers a competitive 
program in intramural sports and sport clubs. 
The intramural program provides opportunity 
for the student to participate in many competitive 
sports: archery, baseball, basketball, billiards, chess, 
fencing, golf, handball, ice hockey, horseshoe pitch-
ing, indoor and outdoor track, softball, swimming, 
table tennis, tennis, touch football, volleyball, and 
wrestling. 
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Graduate Study 
The department often counes for graduate minor 
credit in physical education for men and in leisure 
services as supporting work to other fields. Courses 
for graduate minor credit: PEM 359, 420, 492, 
494; LS 353. 
Courses Primarily for Undergraduate Students 
Physical Education 
10&. Aerobic CoDdltlonlq. (0-2) Cr. L F. W. 8. 
10 & Canoelq. (0-2) Cr. 1. F. 8. 
110. Pruc:rlbed Individual Actlvltlet. (0-3) Cr. L P. W.S. 
Pcerequ!llte: Preecrl~ of Student Health Service. Offered 
on aatlafactory..fall biala only. 
11 L BegmntngSwtmmiDg L (0·2) Cr. 1. W.S. 88. 
112. Beatnntna 8wlmmlll8 It (0·2) Cr. L F. W.S.SS. 
118. Water ~lo 8Dd Related SJDrt&. (0·2) Cr. L W. 8. 
114. Ute SaW.,. (0·2) Cr. L W.S.SS. 
11&. Water Safety. (0·2) Cr. L F.W.S.SS. Leads to cer· 
tlflcatlon u a Red C"roaa water aafety lnatructor. 
116. Sprfngboard Dlvlq. (0·2) Cr. 1. F. W.S. 
117. Folk Dance. (PEW 117) See Ibyllcal Education 
for Women. 
11& Square Dance. (PEW 118) See Phyalcal Education 
for Women. 
12». IntroducUon to Dance. (P E W 12)) See Pbyalcal 
Education for Women. 
122. Buketball. (0-2) Cr. L W. 
125. Volle;yball L (0·2) Cr. L F. W.S. 
126. Volleyball It (0·2) Cr. L W. 8. PrerequlJlte: 126. 
181. Beginning SkaUq. (0-2) Cr. L W. 8. 
182. Advanced SkatJn~ (0·2) Cr. L W.S. Pt'erequlslte: 
181. 
188. treucm, L (0·2) Cr. L F. W.S. 
184. l'eDdnl n (0-2) Cr. L w.s. Prerequlllte: 188. 
185. Wreatllng L (0·2) Cr. L F. W. 
186. WreltDDg It (0-2) Cr. L F. W. PrerequlJlte: 185. 
187. Judo. (0·2) Cr. L F.W.S. 
141. Archery. (0·2) Cr. 1. F.W.S.SS. 
142. Badminton. (0·2) Cr. L F. W.S. 
144. Balt.eaatiq. (0·2) Cr. L F.S. 
141. BaltcaatiDB Craft& (0·2) Cr. L F. W. Pt'erequll1te: 
144. 
147. BowJIDs. (0·2) Cr. L F. W.S. 
149. GolfL (0·2) Cr. L F.S.SS. 
USO. Golf 1L (0-2) Cr. L F. 8. 88. Prerequlalte: 149.. 
151. GymDutlca L (0·2) Cr. L F.W.S. 
152. Gymn•tUca U. (0·2) Cr. L F. W.S. Pterequlllte: 
161. 
15& BanclbaJl (0·2) Cr. L F. W. 8. 
155. Temd.l t (0·2) Cr. L P.S.SS. 
156. Temd.l It (0·2) Cr. L P.S.SS. Prerequlalte: 155. 
157. J!Bddleball and Squuh. (0·2) ~ L F. W. 
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158. Wetaht TraiDJD&, (0-2) Cr. L F.W.S. 
190. Ss»rta FartldpatloD. Cr. 1 each. Transfer to fresh-
man and varalty sport squads upon permission of coach. 
B. BasebalL F.K 
C. BuketbalL F. W. 
D. Football F. S. 
E. Golf. F. 8. 
F. G~aatlc& F. W. 
G. SWlmm1n& F. W. 
R TeDDie. F:S. 
L Track. F. W. S. (Maximum of two per year). 
J. Wrestlln& F. W. 
K. Athletic 'Condltlonlng. F. W. S. 
:mo. Introduction to ~cal EducatlOIL (3-0) Cr. 3. 
S. Frerequlalte: Physlcal education major, freshman or 
sopwmore dasalflcatlon. Baste philosophy and objectives 
of pbyllcal education; essentlallnterests, libllitles, personal 
chir8.cterl8tlca, ~d P'Ofesalonal quallflcations; plannlngfor 
careers as quallfted teachers. 
205. 8uDervlled Teachlna In Physical Education. (1-2) 
Cr. L F. W.S. Prerequlllte: ~. sciDhomore classlflcation. 
Pre-student-teaching experience. 01fered on satisfactory-
fall baale only. 
212. G)'IDDastlca Tedmlquea. (1-4) Cr. S. F.S. Prereq-
ulslte: 200. T~ues, Including tumbling, apparatus, 
and methods of tea.cl:ilng. 
280, 281, 282. BPorte Ofllclatln&- (1-2) Cr. 2 each. 
230: F.; 231: W.; 282: S.SS. Phllosophy and principles; 
quallflcationa of an offtclal, tecbnlques of offlclatlrig ln 
athletic contest& Practical experience ln the Intramural 
proJl11UD. 230. Football~ 23L ~asketball, 232. Basebap. 
304. SuDervlsed Teaching ln Phyalcal Education. ( 1-2) 
Cr. 2. F.W:S.SS. Prerequisite: 205, classlflcation ln 497. 
Pre-studen~teachlng experience. 
•a12. G~utlc Tbeo~. (0-4) Cr. 2. W. Prerequlslte: 
212, junior clasalflcatlon. Hlstory, rules, theory, and meth-
ods. 
•a14. Football Techniques and Theory. (2-6) Cr. 5. w. 
S.SSI. Prerequisite: Junior classlficatlon. Fundamental 
aldlls, rules, coachlng_methods, and theory. 
•sus. BuketbaD ~uea and ~- (2-6) Cr. 5. 
F. W. ~ulalte: Junlor clasalflcatlon. FUndamental aldlls, 
rules, coaclilng methods, and theoty. 
•ata. Track and 11\eJd Technl~ BDd Theoey. (2-6) 
Cr. 5. F.SSL Prerequla1te:Junlorcla8alflcatlon. Fund8mental 
e1dl1a, theory, coacblng methods, rules, and offlclatlng. 
'•st1. Bueball Teclmknaea and Th~. (2~) Cr. o. w. 
S. Prerequlllte: Junior cfasslftcatlon. FUndamental Bkllls, 
rules, coacb•ns methods. and theory. 
•at& ~ T~• 8Dd Th~. (2-6) cr. 5. 
S. Frerequlalte: JUnior claulflcation. backp:ound ln com-
petlttve mmmlng Fundamental aldlla, rUles. coaching 
methods, and theOry. 
•sta. Wreat11Da 'fecbnlquea 8Dd Theory. (2-6) Cr. 5. 
F. Fr81'8.Qulslte: 135, ~ clauUlcatlon. Fundamental 
aJdl1a. rutea. coacbtns metboda, and theory. 
•am. Care 8Dd PleventlcmofJD.mrlealn AthJetlca. (1-4) 
Cr. a. w.s.ss. ~ulllte: 359, _By& 105, Junlor clu-
llftcatlcm. PllnclJiea, ~cea, and teehnlquea In care and 
prevention of lnjUrlu; aafet,y problema. 
aao. PlfD.r!lot Plmlca1 BducaUon. <S.O> er. a F.s. of~#=~ Educ "204, junior claasJftcatlon. Influence P __ eopblee on current prlnclplea and prac-
tice& 
840. ~aln&IDD tmd AdmlDU&ratlaD ol Jntnmural 
8Dort& ( Cr. a. w.ss. ~: 880. Ccmduct and 
dfnctlori wWl lpecla1 emphula on the aecandary level 
818. Jllcnnecl!'lldca ol llama llcwemat. (3-3) Cr. 4. 
F. W.S. ~te: ZoolU'l. Analvala cihumanmovement 
aPJilecl to pbyatcal educaUoo actlvftlea. 
. 4o& ~ 'feecM!W ID-~cal BdUcatloD. (1-2 
aDd err.) Cr. 8. P.W.S.SS. PrereqUlalte: 305, 497. Pre-
atwtent-teech'ns aperleDce. 
•417. Student Teaching ln Athletics. Cr. var. F.W.S. 
Prerequisite: Credit or classification ln D St 417 and 
P E M 320, eight credits ln coaching endorsement courses. 
Observation, evaluation of coachlnir, planning, and coach-
Ing ln interscholastic athletics. Offered on a satisfactory-
fall basis only. 
•43). PbyalolOidcal Foundations of Coaching. (3-0) Cr. 
3. F. W. Pr~ulSlte: Zoo! 356, Junior classlflcation. Cir-
culatory and res})lratory adjustments, metabolism, nutri-
tion, diugs, condltlonlng, strength, and endurance tralnlng. 
- 490. Spedal Problema. Cr. var. Pre~ulsite: 2.3 grade-
point averagel senior classlflcation, and permission of de-
partment beaa. 
A. Coa~_ SJX)rt& 
B. lbyslcal Education. 
R Honor& 
•492. ft'oblema of Coacblng. (6-0) Cr. 5. F.W. Prereg-
ulslte: Senior classlflcation, _qwillflc:ation for practice teach-
Ing. Factor a necessaey for effective human relations; current 
trends Involving administrative PQllcles and procedures 
ln athletic programs in secondary school& 
494. Physical Education Curriculum: Design and Ad-
mlnlstratiOIL (5-0) Cr. 5. W.S.SS. Prerequisite: 497, senior 
classlflcation. P~slcal education curriculum and current 
administrative pollcles, procedures, and practices ln sec-
ondary school& 
496. Testa and Measurement ln Physical EducatiOIL 
(2-2) Cr. 3. S. Prerequisite: Stat 10 1!. sel'llor classlflcation. 
Tests and measurement whlcb ald ln Classlflcation, aptitude 
J;redlctlon, and evaluation of performance. 
497. Methods of Teaching Phvslcal Educatlcm. (3-0) Cr. 
S. W. S. Prerequisite: 330, Credit or classlflcation ln Educ 
305A Speclal methods of teacblng physical education 
actlvltie& 
Leisure Services 
201. Leisure and Recreation: Concepts and Services. 
(3-2) Cr. 4. F.W.S.SS. Concepts of lelsure and recreation 
ln people's llves; historical development and current slJmlf-
lcance; the recreation and park movement ln the 0.8.; 
professional rules of the recreator and opportunities for 
service. 
283. Practlcum ln Leisure Services. Cr. 3. F.W.S.SS. 
Prerequisite: 201, sophomore classlflcation. Observation 
and practice llf estabUshed leisure programs and services 
offered by_ community agencies, hospl~Lor other Insti-
tutions. Offered on satlsfactory..fall basis owy. 
350. Leaderahlo, Services, and Programs. (3-4) Cr. 5. 
W. Prerequisite: 2bl. Principles and practlcesln recreation 
leadership, development, and services. 
35L Outdoor Recreatlcm. (2-4) Cr. 4. F.S. Prerequlslte: 
3l L Developnent of appreciation for the out-or-doors; 
methods of Ieaderahlp In camping; backpacking and ca-
noeing; camping lldlla: 
858. Admlnlmatlon of Leisure Service& (S.O) Cr. 5. 
S. ~ulslte: 383, junior classlflcatlon. Prlnclpea and 
practices of admJnJsterlng_l~~ prosrams and service& 
383. Practlcum In Leisure Services. Cr. 3. F.W.S.SS. 
Prerequlslte: 283, 350. Observation and practice ln es-
tabllshed leisure programs and services Offered by com-
munity ~ncles, hospitals, or other lnstltutlons. Offered 
on aatlsfactory-fall basis only. 
483. Practlcwn In Leisure Servlcee. Cr 9. SS. Prereq-
ulslte: 383, senior clasalflcatlon. FuU-tlme work experience 
combined with study for a mlnlmmn of 8 to 10 weeks ln 
lelsure p~ lind services of community agencies, 
hO!Ipl~, or other ~ns. 
490. Special Pzoblem& Cr. var. Prerequlalte: Junior 
claasUlcatlon, permlasJon of ln.structor. 
A To plea in viu:loua aspects of leisure. 
R HoDora. 
•Courses leading to Coac/&lniJ Endorsement. 
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Physical Education 
for Women 
Barbara E. Forker, Head of Department 
Professors: Guiot, Toman. 
Assistant Professors: Conover, Keenan, Mathes, 
McDonald, Phemister, Puhl, Rupnow, Wood. 
lnslrutlors: Boarman, Christensen, Gearhart, Gryske-
vich, Hafner, Kern, Lepke, Moses, Noe, Paul, Wren. 
Undergraduate Study 
The department of physical education for women 
offers work for the Bachelor of Science degree with 
a m~or in physical education. The ~or in physi-
cal education with the dance option is also offered. 
A Bachelor of Science degree in physical educa-
tion may be received through the College of Home 
Economics or the College of Sciences and Humanities. 
For undergraduate curricula in physical education for 
women, see Home Economics, Curricula. Group re-
quirements for a Bachelor of Science degree through 
the College of Sciences and Humanities are listed 
under College of Sciences and Humanities, Curriculum. 
Curricula in physical education for women pre· 
pare students to teach physical education and/ or 
dance. Students may work toward kindergarten through 
twelfth grade certification or toward secondary cer-
tification in either of the above areas. To be accepted 
in the teacher education program, students must 
be approved by the departmental committee on 
selection and the College of Education Committee 
on Academic Standards. For the teacher education 
program, including certification requirements, see 
College of Education. 
Although the main purpose of the professional 
programs in physical education and dance is to 
prepare teachen, an undergraduate degree in physi-
cal education provides the background for work 
in related areas such as recreation. 
The department offers a wide selection of begin-
ning, intermediate, and advanced counes in the 
areas of aquatics, dance, and sports. These courses 
may be taken as electives and/or to fulfill the re-
quirement in physical education. Adapted physical 
education is provided, according to individual needs, 
for students who cannot participate in a regular 
program o{ activities. Any non-nuijor may ~"""'' 
to take physical education on a pass-not pass basis 
(see Chart for details). 
Graduate Study 
Open to graduate students- for minor credit only: 
359,370,455,480. 
Courses Primarily for Uudergraduate Students 
Aquatics 
Beginning Courses 
lOL 8whnn;,,. L (0-S) Cr. L F. W.S.SS. Balle courae 
lor nonswlmmer& Adjuatment lor deep water nrfmmlng. 
Fee. 
102. 8wtmmbur n (0-3) Cr. L F. W.S.SS. Plerequlalte: 
101 or equlvalenl aklll. Beginning ~ course. Em-
phaale on front crawl, elementarY back stroke. and alde 
stroke. Fee. 
1oa ~ ~w-2> cr. 1. F.w.s.ss. &~ulalte: 
102 or equivalent ferfectloD of baalc atrokea. In-
troduction to breast stroke. Fee. 
108. Basic Canoetns. (0-3) Cr. L F.S.SS. Plerequlalte: 
AbWty to stay afloat ten mlnutea ln deep water whlle 
clothed. Instructlon and ~ctlce In bulc etrokea and 
aldlle needed for the safe handllng of a canoe. Fee. 
Intermediate and Advanc.ed Courses 
202. 8wlmmbur IV. (0-2) Cr. L F. W.S.SS. Pterequlllte: 
103 or equlvalenf a1d1l. Peifectlon of all strokes. EuiPbaala 
on the nlrie styles ot swimming. Fee. 
20& Ufe Savlug. (0-3) Cr. t F. W. S. Prereq\Qlte: Mln· 
lmum age-16. AbWty to awlm 440 yard.e cc:mtlnuoualv 
of front crawl, ~n crawl, trudgen . aide ltroke, ana 
breast stroke. Ablllty to do ~ stan~ dive, surface dive, 
underwater awtm, arid tread water. Fee. 
204. Water Safety lnatructor. (0-4) Cr. 2. F. W.S. Pte-
requlelte: MJnlmum qe-18. Current Senlor Llfe Sa.=nJ. 
Ceitlflcate. ~ and water safety tkiJle, stroke -
y~ methode of cla8s organization and lnatruc:tlon, and 
Red Crose Certlflcatlon. Fee. 
205. ~chronlzed 8wlmmlng L (0-2) Cr. L F.W.S. Pre-
requlslte: Advanced Swimmer as determined by American 
Rea Cross standards, Iowa State Unlvenlty courae, anc:l/ 
or prellmln~ testln& Baste technlques ln 911chronlzed 
ew11mnlng, figUres, stroking, choreograPby, and accompanl-
ment. Fee. 
206. BYnchronlzed 8wtmmlna. _fl. (0-3) Cr. L F. W.ff. 
Pterequlafte: 2)5, or one 1-ear b1Sh IChool ~chronlzed 
swtmm'tf Intermediate teChnlauee In eynchrOnlzed ewlm· 
mlng wt emphaela on compoalilon. Fee. 
207. SPI'llud»ard DJWur. (0-8) Cr. L F. W.S. Ptereq-
ulalte: SldD ecfulvalent to .ulvanced be~er. lntroductloD 
to fundamentil teclml~uea of the flve diving P.OUP.S (for-
ward., back, reverse, mward, twllt) ln tudt; ptke, layout 
and 1ree poaitlon. Fee. 
Dance 
Beginning Courses 
t 
117. Folk Dance. ( P E M 117) (0-2) Cr. L F. W. S. 
118. Square Dance. (P E M 118) (0-2) Cr. L F.W.S. 
120. Intl'oductloD to Dance. (P E M 120) (0-8) Cr. 1 
each. F. W.S. lnatructlon and =c: on the bulc dance 
craft with 1P8Clal empbula OD t atyle1o 
A Modem Dance. 
B. Ballet and Modem. 
C. Jazz and Modem. 
Intermediate and Advanced Courses 
220. Modem DIUIC8 Com~tka (0-8) Cr. 1 each time 
taken. F.W.S. ~ulllte: 13»1 or at teut two yean of hlP aehool modem ifaDCe, Ql' sur; ~· ol ballet. ~
aDd ~ of creative a1d11a tnvolved ID .oJo and poup 
compoeWcm. 
222. ~olllodemDace. (0-8) Cr. leach time 
taken. F.W.S. te: 13», or at leut two ~ean of 
~ aehool modem , or liZ year• ol ballet. m.tnc-
tlcil and pacUce In lntermedlat8 aDd advuced modem 
dBDCe tecJlntqualo 
228. Advamced lloderD Dace. (0-8) Cr. 1 each time 
taken. P. 8. lftr8QUIIlte: 220, 222. IDit:nacUaD and lftdlce 
ot advauced modem daDce tedmlque, compoattJon ud 
lmproviaatloD. 
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224. CoDCel't Dance. (0-3) Cr. 1 each time taken. F. W. S. 
Prerequlalte: O~n to Ozdleele members or by audition 
only. Choreography, rehearaal and performance ln campus 
concerts. SatiSfaCtOry-fall only. 
Individual Sports and Activities 
Beginning Courses 
130. Beglnnlng'l'ennla. (0-3) Cr. L F.S.SS. Fee. 
131. P1gure Skat.IDg. (0-2) Cr. 1. F.S. Instruction and 
practice ln beginning figure skating. Fee. 
13& Begbmlllg Baitmtnton. (0-3) Cr. L F. W. 
184. Be(llnnlng Snow Skiing. (0-3) Cr. 1. W. Instruction 
and practice ln beglnnlng skiing. Fee. 
135. Be(llnntna G7JDDaatlCS. (0-3) Cr. 1. F. W. 
138. Be(llnntng Archery. (0-3) Cr. L F. W.S.SSL 
13'1. BlDlarda. (0-2) Cr. L F. W.S. Introduction to the 
baalc strokes (stop, draw, follow) and contemporary game 
forma aaaoclated with pocket bllllard& Fee. 
13& Be(llnntna Bowling. (0-2) Cr. 1. F. W. S. Fee. 
140. Begtnnlng Golt (0-3) Cr. 1. F.S.SS. Fee. 
141. Self Defenee. (0-3) Cr. 1. F. W. S. Baalc elements 
of self-defense. 
142. Ada~ PhYalcal Education. (0-3) Cr. L F.W.S. 
Pterequlslte: ~slclan'a recommendation. ~ctivities de-
I1Pfd for students restricted from partlclpation ln the 
regUlar pbyslcal education service program. 
14& ~lture Educatloo. (0-3) Cr. 1. F. W.S. ldenttflcation 
and analysls of p)stural problem& Body mechanics 1n dally 
act1vttie& lndlvldual programs for postural need& 
144. PltDea& (0-3) Cr. L F. W.S. Evaluation of fitness 
status. Exerclaea, activities, and programs to Improve 
~Ileal tltDeaa. Relationship between physical activity 
anil weight controL 
145. Tumbling. (0-3) Cr. L W. 
148. Beglnnlng Fencing. (0-3) Cr. 1. F. W. S. Fee. 
14& Begbmlng Target IWlery. (0-2) Cr. L F. W.S. Fee. 
149. Horaeback Rldlng. ( 1-2) Cr. 1. F.S.SS. Prerequisite: 
No former experience in equitation. Basic horseback 
riding. knowledge. and practice ln riding skllla. Fee. 
Intermediate and Advanced Courses 
23). Intermediate Tennis. (0-3) Cr. 1. F.S. Prerequisite: 
100.Fee. 
231. Advanced Tenn1a. (0-3) Cr. 1. F.S. Prerequisite: 
230. Instruction and practice in the advanced skllls of 
tennla. Empbasla on the use of these ak1lla and strategy 
employed lri effective singles and doubles play. Fee. 
233. Intermediate Badminton. (0-3) Cr. L W. S. Pre-
requlslte: 133. 
235. Intermediate Gymnaatlca. (0-3) Cr. L W.S. Pre-
~ulalte: 135. Instruction and practice of more advanced 
a 1n tumbling and apparatus. 
238. Intermediate An:hery. (0-3) Cr. 1. Alt. S., offered 
19'14. Prerequlslte: 138. Fee. 
23& lntermedlate Bow~ (0-2) Cr. L F. W.S. Prereq-
ulalte: 13& lnatructlon and practice ln the more advanced 
akllla and techniques. Fee. 
240. Intermediate Golt (0-3) Cr. 1. F.S. Prerequlslte: 
140. Fee. 
24L Advanced Golf. (0-3) Cr. L Alt. F., offered 197a 
Prerequlalte: 240. Emllhaala cmlndlvidual error correction 
and practice ln the advanced akllla of golt Study of com-
prehenslve rulu whlch apply to competitive play. Fee. 
Team Sports 
Beginning Courses 
128. Beginning Volleyball (0-2) Cr. L F. W.S. 
12& Softball (0-3) Cr. L S. Prerequlslte: Previous ex-
perience ln softball 
Intermediate and Advanced Courses 
228. Intermediate VolleybalL (0-3) Cr. L W.S. Prereq-
ulslte: Previous experience In volleyball 
22'1. Intermediate Basketball (0-3) Cr. L W. Prereq-
ulslte: 151A or previous experience 1n basketball 
Elective Courses Open to All Students 
358. Camp~ and Outdoor Education. (3-0) Cr. a S. 
Prerequlslte: Tliree credits required physical education. 
Introduction to cam~lng obJectives, or~d camp pro-
gramst .~ethods of leaeiershlp, and knowledge of camp 
Craft sJWis, culmlnatlng 1n cookouts and a weekend camp-
out. 
3'19. Methods of Teaching seJlluatic& (2-1) Cr. 2. W. 
Prerequlslte: 103 or equivalent Theory and technlques 
involved ln the teachhig of aquatics lncludfug instructional. 
recreational, performtng. and competitive program& Open 
to prospective swimmlllg specialiSts 1n sChoOl. camp. or 
recreational swlmm1ng program& Fee. 
380. Hlstory and Phllosophy of Dance. (0-3) Cr. 3. 
Alt. S., offered 1974. Study Of the history of dance from 
early to modem tlmes with emphasis on the theories 
and phlloso~hles of contemporary modem dance. dancers. 
and dance educator& 
382. Advanced Studies 1n Dance. Cr. 1 to 3 ln any one 
quarter with a maximum of 9 credit& F. W. S. Prerequisite: 
Permission of instructor. 382C requires advanced proficiency 
ln performln.g ability. 
A Production. 
B. Choreography. 
C. Performance. 
D. Related Arts. 
Deslgned to meet special interests and talents of students 
and Include both group and independent study ln various 
aspects of dance as a performing art. 
455. PhYsical Education for Exceptional Children (2-1) 
Cr. 3. S. JSrerequlsite: Psych 230. ObJectives and scope of 
p!t__yslcal education for exceptional chlldren, excluding the 
gUted. Emphasis on adaptation of activities, methods and 
pro~am planning. Opportunity for observation. Two all-
dey field trip& 
4'10. Phyalcal Education for Chlldren. (2-3) Cr. a F. W. S. 
Prerequlslte: C D 225. Phllosophy, objectives, and program 
of phjslcal education ln the elementary scnool Methode 
of teachlng basic movement, rh~c activities, games. 
and self-teSting actlvitie& Open to elementary education 
major& 
Professional Program Courses 
160. Fundamentals ot Individual-Dual Sport& (0-3) Cr 
1 each. F. W.S. Sldlla, rules, strategy and techniques of 
selected activity. 
A Archery. 
B. Badmhiton. 
C. TeDDla. 
n Gol! 
151. Fundamentals of Team Sport& (0-3) Cr. 1 each. 
F. W. S. SkUls, rules, strategy and technlques of selected 
acttvi~. 
A BaSketbalL 
B. Volleyball 
c. SoftbalL 
D. Fleld Hockey. 
E. Soccer-~dball 
F. Track-Fleld. 
165. Fuudamentale of Educational Modem Dance. (0-3) 
Cr. 1. F.W.S. Instruction and practice ln the fundamentals 
of modern dance and basic concepts of composition. 
190. Perspectives of Pby_alcal Education. (2-2) Cr. 3. 
F.W.S. Nature and scope Of physical education as a pro-
fession. 
25L Fundamentals of GY!DDaatlc& (0-3) Cr. L F. W. 8. 
Sldlls, rules, and techniques Of gymnastiC& 
269. Curriculum Development In Ph.valcal BducaUon 
K-12. (3-2) Cr. 4. F. W.S. Prerequisite: 190. Current prac-
tices, principles, phUoaoPh.v, lind objectives applled to 
curriculum development K-12: 
260~ Pb..valcal Education In the Elemen~ SchooL (3-4) 
Cr. 6. F. W:S. Pre!"8Clulsite: 269. Relatlonshlp of elementary 
school physical educatlon to the total educational pro~am. 
~uentl&l develo~ent of motor aldlla and actlvltles from 
kindergarten throUgh s1xth srade. Prlnclplea and methode 
of teacblng baalc movement, r~c activities,_ pmea 
and sports. and gymnaatlca to elementary school chlldren. 
2'10, 271. Offtclattnar. (1-3) Cr. 2 each. F.W. Prerequisite: 
270: 1518; 271: 151A. TechniQues and practice In ofil-
clattng ~yslcal education actlvftlea. 270; Volleyball; 271: 
Baskettiall. 
359. Blom.eebanlca of Human Movement. (P E M 359) 
(3-3) Cr. 4. F.W. Prerequla1te: Zoo1 327. Blomechanlcal 
kinesiology applled to phjalcal education actlvttie& 
360, Soclo-Psycholoalcal Effectors or Movement. (4-0) 
Cr. 4. W.S. Prerequisite: Psych 101; Soc 134 or Anthro 
111. Indtvldual differences In psychologlcal characteristics 
and behavior In relationship to sports and dance perfor-
mance, and Interrelationships between sport and various 
social units and processes. Focuses on the lnfiuence of 
personality and sociological variables upon the selection 
and performance of movement experiences. 
3'10. Prlnctvles or Motor Performance. (3-2) Cr. 4. F.W. 
Prerequisite: 259, 359. Analysis orfactorslnfluenc!DBhuman 
motor performance. Review of principles .::~Ucable to 
design of motor learning experiences In phys education. 
3'16. Teachh!f Physical EducaUon. (2-4) Cr. 4. F.S. 
Prerequl81te: 25 Prlnclples and current pracUcea of teach-
Ing physical education. 
3'16. Prlndplea and Current Practices In Teaching: A 
Gymuaatlca; a Modem Dance. (()..4) Cr. 2 each. W.S. 
Prerequlalte: A: 251, 259; B: 165, 259. Methods and tech-
niques of teaching gymnastics and/ or beginning modem 
dance. 
386. ~ Form aDd Analyal& (1-4) Cr. 3. F.S. 
Prerequisite: 165. An ~cal Study of the rhythmic 
structure lDherentln aDpb..valCal education acUvltie& Speclal 
emphasis on recreatlon81 aance form& 
388. Creative Teaching of Dance. (2-3) Cr. a Alt. S., 
offered 1970. Prerequlslte: 165, 376B. Teaching of dance 
as a creative art With emphaata ou the choreograpblc 
proces& 
399. Proteulonal Relation& (1-0) Cr. R W. Prereq-
ulalte: Admlaalon to the teacher education program. Per-
sonal, profeaalonal. and publlc relations 1n education. 
.&17. ~ Teacbfng In PbYalcal EducaUon In the 
Secondar.v SchooL Cr. 8 to 16. F.W.S. Pr~ulalte: 370, 
Educ 305. Supervtaed teaching In the secondary achool& 
.&1& Supervised Teaddng In P~dcal Educatlon In the 
ElementarY SchooL Cr. & ~ W.S. Prerequlalte: 260, C D 
220. Supeivlaed teaching In the elementary echools. 
.&20. OranJzatlon ofPhnlcal Education~ (S.O) 
Cr. 3. F. W. S. Prerequlsll.e: 259. Prlnclplea ind current 
practices amilled to problema of ~ and admtn-
latratlon of fnatructiOnal and extracfurrlcular programs In 
physical education. 
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440. Blatoeyo aDd Phlloeopb..v of Phyllcal Education. (34) Cr. a S. Prerequlalte: [9(1; Development of ~alcal 
education from Greek to modem tlmea and the relation-
ship of preva!Ung pbUoaophtes to pbyelcal education. 
d2. Evaluation In Physical EducatloD. (2-2) Cr. 3. 
F. S. Prerequlalte: Senior etandlng. Survey of prlnclDlea 
underlylng proceae of evaluation. llevlew or lelected test 
and meaaurement procedures and tools wtthln the field 
of pbyalcal education. 
480. Plwalcal Education for the ~lcallv HBDdlcapped. (2-2) Cr. "3. W. Prerequlalte: Peych 230. llr~atlon of 
an adapted physical education pro~. Study _of epeclflc 
handlcappmg condltlone ln term. Of etiology, deecrlptlon 
and potential for movement and activity. -Actlvltlea and 
specUlc exerclses aimed at the rehabWtatlon of the ln-
dlvlduaL 
.&80. Pb.vatolOif of Bard• (3-3) Cr. 4. w.s. Prereq-
ulalte: Zoof 156. ~hyaioloslcal bula of human performance; 
effects of phyalcal actlvlty on body function& 
490. Speclal Problem& Cr. var. Prereq~te: Junior. 
or senior atancttng. llldepenclent ltu~ of pf9blema or areas 
of Interest In _phyi1cal education and relafed area& 
A. Phyalcal Education. 
B. Health. 
C. Recreation. 
D. Dance. 
R Honor& 
.&9& Seminar In PQRcal Bducatlcm. (2.0) Cr. 2. 8. 
Prerequlalte: Senior standing. 
Physics 
Richard G. Dames, Chainnan of Department 
Professors: Bowen, Carlson, Carr, Danielson, Earls, 
Finnemore, Hammer, Jensen, Kernan, Kirk-
ham, Kliewer, Lamb, Lassila, Legvold, L1u, LynCh, 
Puney, Ruedenberg, Spedding, Swenson, Talbert, 
Zaffarano. 
Associate Professors: Beavers, Clem, Cook, Fuchs, 
Hodges, Leacock, Peterson, Sinha, Stanford, Weber, 
Williams. 
Assistant Professors: Anderson, Bureau, Buttram, 
Cooper, Crawley, Dean, Grossman, Morrison, Ross, 
Schick, Stassis, Traylor, Wohn, Young. 
Instructors: Chesser, Dixon, Bitter. 
Undergraduate Study 
For the undergraduate curriculum in sciences and 
humanities, major in physics, leading to the degree 
Bachelor of Science, see Sciences tmd Humaniliu. Cur-
riculum. 
Physicists seek to undentand and apply the fun· 
damental laws describing the physical universe. Stu-
dents may choose physics for their ml\ior subject 
both as a challenging approach to personal develop· 
ment, or as a step towards a career as a professional 
physicist. Graduates seeking a professional career in 
physics have many fields open to them: u teachers 
of physics, as research physicists, and as technical 
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personnel and administrators in federal, academic, 
and industrial laboratories. Although many oppor-
tunities exist for men and women who terminate 
their studies with the bachelor's degree, students 
who meet the necessary scholastic standards usually 
continue their studies in a graduate college, where 
they have ample opportunities to explore and con-
tribute to the most recent developments in the sub-
ject. 
Three programs are offered for undergraduate 
physics majors: a standard physics major program, 
a program with emphasis on astronomy and astro-
physics, and a program for those students planning 
to enter secondary school teaching. Normally, all 
students would take the basic courses: 221, 222, 
223P, 331, 332. 
For students in the standard program the minimum 
recommended courses, in addition to the basic courses, 
include 361, 362, 363, 364, and 365. In addition 
the student should elect 6 credits of 300-level courses; 
6 credits of 400- to 500-level courses exclusive of 
489, 490, 499; 1 credit of 499, and 3 credits from 
311 or 411. The latter 3 credits may be part of 
the 6 credits at the 300 level, or 6 credits at the 
400 to 500 level, respectively. Electives may be 
chosen from 304, 310, 311, 344, 345, 346, 394, 
41 ( 480, 481' 482, 483, 496. 
Students electing the astronomy and astrophysics 
program would normally take, in addition to the 
basic courses, 344, 345, 346, 411; 3 credits from 
480, 481, 482, 483, or 484; 1 credit of 499; and 
the electrical engineering courses E E 558A, 558B 
(radio astronomy). Such students may choose electives 
from those courses listed above. 
Students planning to enter secondary school teach-
ing will usually complete the following courses which 
represent minimal requirements for a teaching cer-
tificate: 301, 302, 303 (if 331, 332 are not taken), 
344, 345, 354, 394 or 310, 311, 361, 3 credits 
of 399, 1 credit of 499. 
As supporting studies, undergraduate majors find 
the following courses desirable: Math 130, 131, 132, 
213, 233, 307, 321, 322, 409, 410, 411; Chern 141, 
142, or 147, 148; Com S 201. Course work equiv-
alent to Math 120 should be completed in high 
school if possible so that the entering student can 
begin with Math 130. 
Graduate Study 
The department offers work for the degree Master 
of Science with major in physics and for the degree 
Doctor of Philosophy with major in physics, or 
in the particular areas, astrophysics, elementary par-
ticle physics, nuclear physics, and solid state phys-
ics, and minor work to students majoring in other 
departments. 
Facilities of the department and in the Ames 
Laboratory are available for both theoretical and 
experimental research. 
Students with bachelor's degrees in physics from 
other institutions ordinarily will qualify for graduate 
study here provided they have satisfactorily com-
pleted course work similar to that suggested for 
undergraduate physif;S majors at this university. In 
some cases, additional instruction at the intermediate 
level may be required. 
The degree Master of Science in physics is of-
fered both with and without thesis. In either case, 
the basic requirements are the same: at least 45 
credits of acceptable graduate work must be com-
pleted, not less than 33 of which must be in phys-
ics and not less than 9 from other departments. 
At least 17 of the credits in physics must be in 
courses at the 500- or 600-level exclusive of 595 
and 699. Students choosing a de~ee without thesis 
should take one credit per quarter of 595, and 
may not apply any credits of 699 toward the degree. 
Foreign language is not required. 
Each candidate for the Doctor of Philosophy 
degree is required to teach one year of elementary 
physics and to acquire adequate knowledge of one 
of three foreign languages: French, German or Rus-
sian. A score of 525 on the Educational Testing 
Service Language Examination or a passing grade 
in an undergraduate course which represents the 
completion of 18 quarter credit hours is considered 
adequate. 
In addition to course work in his major area 
a candidate must take 18 minor credit hours out-
side this area, not less than 9 of which must be 
from other departments. 
Open for graduate minor credit only: 304, 310, 
311' 344, 345, 346, 354, 355, 364, 365, 394, 411, 
447' 448, 449, 496. 
Courses Primarily for Undergraduate· Students 
100. Introductory Seminar. (1-1) Cr. 1. F. A survey or 
current research m the physics department, and or non-
research-oriented careers in physic& For physics majors. 
•10L Foundations and Frontiers of Physics. (4-0) Cr. 
4. F. W. S. An essentially nonmathematical survey or the 
principal areas of phYsics both classical and modem 
emphaslztng the scope, methods, and goals of physics, and 
its relation to other fields of human activity. 
•106. Elementary Ph..vslcs. ( 4-2) Cr. 4. F. W. S. SS. Basic 
topics in mechanics, nuclear energy, heat, electricity, and 
llgllt, with emphasis on everyday applications. 
111, 112, 11& General ~ales. (2-4) Cr. 4 each. 111: 
F. W.; 112: W. S.; 113: F. S. Prerequisite: One-and~ne-halr 
units of hlKh school algebra, one unit of geometry, and 
one-half unit of trigonometry. General ba~und in phys-
ical concepts and principles for students wllo do not plan 
advanced study in physics or engineering. 111: Mechanics, 
heat. 112: Electricity and magnetism, wave motion. 113: 
Topics from relativity, quantum theory, nuclear and solid 
state physics. 
UU, 162, 153. Introduction to Astron~. (3-0) Cr. 
3 each. Yr. Prerequislte: One-and-one-half units of high 
school algebra, one unit of geometry, and one-half unit 
of trigonometry. For students who do not plan advanced 
study in physics or astronomy. 151: Coordlnate eystems, 
planetary motion. astronomical instruments. eclipses. moon 
•The department recommends that credit in both 101 
and 106 not be applied toward graduation. 
and satellites. 152: The solar system. 153: Stars, clusters, 
galaxies and nebulae. 
19& Physics of Music. (2-0) Cr. 2. F. Harmonic series, 
wave properties, resonance, tone quality, musical scales, 
room acoustics, instrument design, sound wave synthesis, 
and electronic music. For nonphysics students with musical 
interest. 
221, 222, 228. lntroducUon to Classical Pb..vale& (5.0) 
Cr. 5 each. F.W.S.SS. Prerequlsite: 221: Credit or classi-
fication in Math 121 or 130; 222: 221 and credit or classi-
fication ln Math 122 or 131; '223: 222 and completion of 
Math 122 or 13 L For engineerlnJ:,:;d science majors. 
221: Elementaey mechanics, empha basic conservation 
laws. 222: Osclllatlons and waves, thermal phYsics, static 
electric ftelds, simple DC clrcu1ts. 223: Statfc magnetic 
fields, time-dependent electromagnetic fields, electromag-
netic waves, optics. 223P: For physics majors and quallfled 
students seeking strong emphasis In physic& Includes one 
laboratory per week. 
301, 302, 303. Modem Physle& (3-0) Cr. 3 each. Yr. 
Prerequisite: 223, credit or classlflcation In .Math 213. 
Prlmaiily for undergraduate students 1n engineering. Special 
theory Of relativity, quantum effects, tiasic concepts of 
quantum mechanics, atomic spectra, X-rays, solld state 
physics and nuclear physics. 
304. Therm~ca. (3-0) Cr.:. 3. W. Prerequisite: 
223, Math 213. Concepts of temperature, entropy, and 
other characteristic thermodynamic functions; laws of 
thermodynamics and applications to macroscopic properties 
of matter. 
310. Undergraduate Electronics Laboratory. (0-6) Cr. 
3. F. Prerequisite: Credit or classlftcation in 394. Basic 
properties of electronic components, ampllflers and pulse 
circuits, feedback. 
31 L Undergraduate Laboratory. (0-6) Cr. 3 each tlme 
taken. W. S. Prerequisite: 233, Math 213. Experiments In 
classical and modem physics. Emphasls upon planning 
of experimental procedures. A special section ls providea 
for students planning a career ln high school teaching. 
331, 332. Introduction to Modem Pllyalca. (3-2) Cr. 
4 each. 331: W.; 332: S. Prerequisite: 223 or 223P; credit 
or classlflcation in Math 213. For physics maJors and 
quallfled students seeking a strong emPhasis in physics. 
331: Special theory of relativity, mvarlance of Maxwell's 
equations, photons. 332: Development of the idea of quan-
tization. Foundations of the quantum theory of microscopic 
phenomena. 
344, 345, 346. Introductory Astrophysle& (3~) Cr. 
3 each. Yr. Prerequisite: 223. 344: Astrophysical instru-
ments, techniques, and fundamental data. The solar ~stem. 
345: Stellar structure. Spectral classlflcation. V arlable star& 
Binary stars. 346: Interstellar matter. Star clusters. Gal-
axles, nebulae, and cosmology. 
350. ~alcal A8pecta ofEnvlnmmental Problema. {3-0) 
Cr. 3. W. Prerequisite: 113 or 223; Chem 142 or 14& 
Appllcation of physical principles to environmental problems 
and their solutions. 
354, 365. Intermediate Mechanic& (3-0) Cr. 3 each. 
354: W.; 355: S. Prerequisite: 223. Math 213. Newtonian 
mechanics; dynamics of particles, systems of particles, and 
rlgld bodies. Lagrange's equations. 
881, 362. Claaslcal Mechanics. (3-0) Cr. 3 each. 361: 
F.; 362: W. Prerequisite: 332, Math 213. F:!~slcs 
majors. 361: Newtonian mechanics. 362: Lagr and 
Hainiltonlan mechanics. 
363. Introductory Quantum MechanJc& (3-0) Cr. 3. S. 
Prerequls1te: 362, Mat1i 322. Various topics, including wave 
character of partlcle~~t uncertainty prlnclple, SchroeCllnger 
equation, square well problem, harmonic osclllator, and 
the hydrogen atom. 
364, 366. Electrlclty and Magnetism. (~)Cr. 3 each. 
364: F.; 365: W. Prerequisite: 223, Math 322,364: Electro-
statics, m~~:,rucs, potential theory. 365: Maxwell's 
equations, c fteld.s,_generation and prop~gatlon of 
electromagnetic waves in dlelectrlc and conducting medla. 
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371, 372, 37& Ideaa of Ph.valc& (3-0) Cr. 3 each. Yr. 
A presentation primarily to llberal arts students of the 
ba&lc objectives and methods of phyalcs. 371: Concepts 
of classical PhYsics-force, momentum, energy, electric and 
magnetic ffelds, wave motion, kinetic theory. 372: The 
revolution in physics from 1900 to 1930- relativlty.t quantum 
theory and atomtc structure, nuclear physlcs. 37~: Current 
physic&-nuclel, fundamental particles, solid state, low tem-
perature. 
3M. Electronic Clrculta. (3-0) Cr. 3. F. Prerequisite: 
223, Math 213. Anab!sls of electronic clrcuita used ln ox-
~rlmental physics. Steady-state and transient analysla 
Of'passlve and active networks wlth lntroductlon to Laplace 
transform techniques as applled to clrcuita. 
399. Seminar on Secon~ School Phyalca (2~) Cr. 
1. F. W. S. Prerequisite: Permlaillon of instructor. Review of 
materials and curricula tor secondary school physics pre-
sented and discussed by members of the clue. Required 
for approval to teach pbyalcs in secondary schools. 
411. Senior Reaearch Laboratory. (0-6) Cr. ~ each time 
taken. Prerequisite: Permlsalon of instructor:. ProJects In 
experimental or theoretical physlcs directed on a tutorial 
ba8la. ProJects selected frOm flelda of current reaearch 
interest In physlcs. A special section ls provided students 
interested ln astronomy or aatrophyalcs. Emphaele on 
preparation of students for independent research: 
447, 448, 449. Modem ~ale& (3-0) Cr. 3 each. Yr. 
Prerequlsite: 223, Math 322. For students not m~o~ 
In physics. 447: Important aspects of classical _pliyllca. 
including classical mechanics, wave motion, and Maxwell's 
equations; the Schroedlnger equation. 448: AppUcatlon of 
the Schroedinger equation to the hydrogen atom, the H2 
molecule ion, the hellum atom, and electrons in a perlodlc 
lattice; semiclasalcal theoey of absorption and emlaalon 
of radiation. 449: Nuclear physlcs, relativistic energy, mass, 
momentum relations; nuclear masses and bindlng enerldes; 
alpha, beta, and gamma radloactlvity;lnteractlonofnuClear 
radiation with matter; nuclear reactions. 
4l50. Undergraduate Reaearcb. Cr. 1 to 6 each tlme 
taken. F. W.S.SS. Prerequislte: Permtsllon of Instructor. 
Experimental or theoretical research under staff super-
vision. 
480 48L Quantum Mechanlca 8Dd Atomic PhYBlca. 
{3-0) Cr. 3 eaCh. 480: F.; 481: W. Prerequlalte: 368. For 
physics majors. 480: Syatematlc development of quantum 
mechanics. Includes operators, elgenfwictlona, ana eigen-
values, perturbation tlieory, many-particle 91temt, atcinlc 
structure. 481: Appllcatlonaof quantum mechanlca.lncludes 
chemical blndlng and molecular structure, acatterlng theory. 
482. Statlatlcal and Solid State PhYBlca. (3-0) Cr. 3. W. 
Prerequisite: 363. Introductlon to statfatlcal mechanics and 
to the tranapcJrt _p~perttea, magnetic properties, and the 
band theory of sollds. 
483. InUoductory Nuclear ~Ilea. (3-0) Cr. 3. S. Pre-
requisite: 363. Interaction of radiation wlth matter. Emlttlon 
and detection of alpha,_ beta, gamma ray& Syatematlca 
and structure of nucleL Models of nucleL Nuclear reactton& 
484. Elemen~ Partlcle Ph.vllc& (3.Q) Cr. a S. Pre-
requlalte: 363. Quantum num6era and maaaes of the 
element~ patticlea, the quark model; weak, electromaa· 
netic, and strong interactions; scattering and decay• of 
elementary partiCles; optical and particle-exchange mOdele 
of acatter!D& 
489. Tutorial Seminar. (1..0) Cr. 1 each time taken. 
F. W. S. Prerequlalte: Perm1aalon of lnatructor. For Junlor and 
aenlor physlca maJora. Toplca of Interest In pbyllca ella-
cussed ln amaU group& Offered on aatlafactory-laU buls 
cmly. 
- 490. 8Dedal Problem& Cr. 1 to 4 eac:h time taken. 
Pre~uiafte: Permlsslon of Instructor. 
H. Honora. 
496. OpUca. (3-0) Cr. a F. Pre~: 365. Pbyalcal 
optics: Interference, d.Ufractton, g, po1arlz&Uon, 
cOherence. 
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499. Seminar. ( 1.0) Cr. l F. W.S. Required of all physics 
seniors. Topics in current research reported and discussed 
by members of the class. 
Counes Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
509. Relativity and HlKh Energy Aetrophyslca. (3-0) 
Cr. a Alt. S., olrered 19'75. Prerequisite: Permission of 
instructor. General relativity, cosmolos;y, neutron stars, 
black boles, pulsars, quaears, 3K b~cJtground radiation, 
ultra-violet and gamma-ray celestial sources. 
lUO. Obaervatlonal Altrophy81ca. (1-4) Cr. a F.SS 
Prerequisite: Permission of instructor. Tecbnlques of astro-
pJlysical data acqullltion, reduction, and analysis, using 
photoelectric, spectrograpblc, and pbotograpblc equipment 
on a telescope. 
511, 512, 513. SoiJd State Physics. (3-0) Cr. 3 each. 
Yr. Prerequisite: 304, 482. Crystal symmetry, free electron 
model, band theory of sollds, Fermi surface, transport 
properties, auperconductivity. ferromagnetism. 
524, 525, 526. Nuclear Physics. (3.0) Cr. 3 each. Yr. 
Prerequisite: 48& Theory of nuclear reactions and alpha, 
beta, and gamma radioactivity; nuclei; nuclear models. 
Interaction of charged particles with matter. 
531, 532. Thermod~cs, Statistical Mechanics and 
IOnetlc Theory. (3-0) Cr. 3 each. 531: W.; 532: S. Pre-
requisite: 304, Math 410. The laws of thermodynamics; 
thermodynamic functions; applications to various systems; 
phase equlllbria; principles of statistical mechanics; the 
mlcrocanonical, canonical, and grand canonical ensembles 
of classical and quantum mechanics and their application 
to physical problems; kinetic theory and equation of state 
of gases; transport theory; Boltzmann transport equations; 
Brownian motion and noise. 
534. ~erlmental Techniques In IDgb Energy Physlca. 
( 3.0) Cr. a SS Prerequisite: Permission of instructor. 
Bubble chamber tecbnlques, design and use of beam trans-
port aystems, characteristics of present and planned ac-
celerators, spark chamber, and counter tecbnlquea. 
537, 538, 539. Jllgb Energy PltY'slca. (3-0) Cr. 3 each. 
Yr. Prerequisite: Crei:llt or classlflcation in 591, 592, 593 
respectively. Special theo~ of relativity. reaction kine-
matics, ballc properties of elementazy particles and re-
action&, SUS and other classlflcatlon scliemea. 
555, 558, ·557. AltroDil.vsle& (3.0) Cr. 3 each. Yr. Pre-
requlelte: Permission of fneiructor. 555: Fundamental astro-
physical data, measurement&, comets, meteor&, lnterplan-
etaJ"Y medium, planetary atmospheres and 'interiors. 556: 
Stellar epectroscopy, spectral ciasalflcatlon, stellar Interiors 
and atmospheres etellar evolution, eclipsing and spectro-
scopic blnlirlea. 557: Star clusters, galactic structure, inter-
stellar matter and nebulae, cosmology. 
5&l Advanced Claealcal Mecbanlc& (3.0) Cr. 3. F. 
Prerequisite: 355 or 362; Math 410. Advanced methods 
and problems In dynamle& L~BDJJ8 and canonical equa-
tions, normal coordinates, rlgld body mechanics, canonical 
traneformatlon, Hamllton.Jacobl equations. 
571, 572, 573. Advanced Electricity and Magnetism. 
{3-0) Cr. 3 each. Yr. Prerequlslte: Math 322, 411. 571, 
572: Electroatatlca, magnetostatlce, boundary . value prob-
lems, Maxwell's equation&, electromagnetic fiEilde and wave 
phenomena In macroscopic media, wave guldea. 573: Rel-
atlvlltic pbysle& Special theory of relativity, motion "'Vf 
charged particle&, general theory of electromagnetic radia-
tion, radiation produced by chargee moving and ln 
colllslon, radiation damping. 
590. 8Declal Tople& Cr. var. Prerequlslte: Permission 
of lnet.Tucior. 
591, 592, 593. Ql!antum Pb,yllca (3-0) Cr. 3 each. Yr. 
Prerequisite: 480. Schroedlnger theory, representations, 
approximation methods, time-dependent problems, elemen-
tary scattering theory. 
595. Tutorial Physics. Cr. var. Prerequisite: Permission 
of instructor. 
Courses for Graduate Students, major or minor 
601, 602. Stellar Interiors. (3-0) Cr. 3 each. 601: Alt. 
F., offered 1974; 602: Alt. W., offered 1975. Prerequisite: 
557. 601: Theory of the stellar interior. Polytropes and 
homology sequences. Stellar opacity and energy sources. 
Observational evidence of stellar evolution. Wblte dwarfs. 
602: Stellar models. Stellar evolution and nucleo-synthesls. 
Rotation and stellar stabWty. Cepheids, neutron stars. 
604, 605. Stellar Atmospheres. (3-0) Cr. 3 each. 504: 
Alt. F., offered 1973L 605: Alt. W., offered 1974. Prereq-
uisite: 557. 604: Raa.tative transfer. Model stellar atmo-
spheres. 605: Spectral line formation and broadening mech-
anism. Curve of growth, abundances, departures from 
local thermodynamic equilibrium. 
607. Interstellar Matter. (3.0) Cr. 3. Alt. S., offered 
1974. Prerequisite: 557. Theory of physical processes in 
the interstellar medium: interstellar grains, galactic radio 
emissions, magnetic fields, and synchrotron radiation. Dllute 
radiation fields, gaseous nebulae, planetary nebulae, evo-
lutionary role of interstellar matter. 
611, 612, 613. Quatum Theory of Solld& (3.0) Cr. 3 
each. Yr. Prerequisite: 593. 611: X-ray and neutron dif-
fraction; phonon dispersion relations; one-electron theory 
and band-structure calculations; exchange and correlation. 
612: Optical properties; transport properties; conductivity; 
magnetic phenomena; the Fermi surface and its deter-
mination: cyclotron resonance, de Haas-van Alphen effect, 
ultrasonic attenuation, magnetoresistance. 613: Crystal 
field theory; magnetic resonance; cooperative phenomena: 
magnetism, superconductivity. 
624, 625, 626. Nuclear Theory. (3.0) Cr. 3 each. Yr. 
Prerequisite: 59a 624: Nuclear models and nuclear matter. 
625: Beta decay and nuclear spectroscopy. 626: Nuclear 
reactions. 
637, 638, 639. Fundamental Particle Physics. (3.0) 
Cr. 3 each. Yr. Prerequisite: 593. Relativist1c quantum 
mechanics of farticles with any spin, S-matrlx theory, 
applications o quantum electrodynamics, Regge poles, 
current algebras, appllcatlons in theory of weak and strong 
interactions. 
650. Advanced Seminar. (1.0) Cr. 1 each time taken. 
F. W. S. Topics of current interest. 
A Nuclear Physics. 
B. Solld State Physics. 
C. Astrophysics. 
D. High Energy Physics. 
660. Advanced Topics In Pll.valca. Cr. 1 to 3 each time 
taken. F. W. S. Courses on advanced topics and recent 
developments. 
A Nuclear Physics. 
B. Solld State Physle& 
C. Astrophysics. 
D. High Energy Physle& 
674, 675, 676. AppUcatlon of Group Th~ to Physic& 
(3-0) Cr. 3 each. Alt. Yra., offered 1974-1975. Prerequisite: 
593. 67 4: Theory of groups and group representation& 
F1nlte groups, with appncations mainly to solid state phys-
ics and molecular tlieory. 675: Theory of continuous 
groups, with emphasis on the three-dimensional rotation 
group. The symmetric grou.J».& Appllcatlons maln]y to sys-
tems of many_ .ParUclea. 676: The symmetry properties 
of space-time. Unitary groupe. AppUcations malilly to par-
lcle physics and to nuClear aDd atomic physics. 
681, 682, 683. Quantum Mechanics. (3-0) Cr. 3 each. 
Yr. Prerequisite: 593. Angular momentum theory, second 
quantization, relativistic wave equations, ~etry opera-
tions, many-particle theory, propagators, Slnatrlx. 
699. Research. 
Plant Pathology 
For description of courses, see Botany and Plant 
Patlwlogy. 
Political Science 
Ross B Talbot, Chairman of Department 
Professors: Boles, Cook, Hadwige'r, Parks, Teters. 
Associate Professors: Olorunsola, Wessel, Wiggins. 
Assistant Professors: Dorfman, Fitzpatrick, Hutter, 
Shakeshaft, Whitmer, Youngberg. 
Instructors: Moses. Newcomer. Schmidt. 
Undergraduate Study 
For the undergraduate curriculum in sciences 
and humanities, with major in political science, 
leading to the degree of Bachelor of Arts, see Stimces 
and Humanities, Curriculum. 
The study of political science is designed to 
enable the student to become familiar with theories 
of public values and patterns of political systems-
national, regional, and international. A political 
science major should complete a broad liberal arts 
program which would maximize opportunities for 
study in related (social science) disciplines, as well 
as in the various areas of the humanities. A detailed 
statement of departmental requirements may be ob-
tained from the departmental office. 
Each student majoring in political sc.ience will 
work out with his or her adviser appropriate means 
for bestinning to develop a facility in the use of a 
research tool. As a minimum, each student should 
have 12 hours in a research tool, such as a single 
foreign language or quantitative techniques. 
The department has no physical education re-
quirement. 
Students majoring in political science may sub-
stitute a second major in international studies in 
place of an optional minor in the College of Sci· 
ences and Humanities. See [nlematioTUJI Studies. 
A prelaw undergraduate program may De pur· 
sued through a major in political science. For a 
more complete statement see Preprofessional Study. 
Students interested in further courses on Latin 
America, Africa, and East Asia, should see Dis· 
tribuJtd Studies, 201-3, 204-6, and 2<YT-9. 
Graduate Study 
The department offers work for the degree Master 
of Arts with major in political science and minor 
work to students majoring in other departments. 
POLITICAL SCIENCE 267 
The program is designed to enable its graduates 
to engage in governmental research, enter public 
service or private industry, punue further graduate 
study, or teach. Both thesis and nonthesis options 
are available. Within either option, a specialization 
in public administration is possible. This department 
also has a joint Juris Doctor 1 Master of Arts program 
with the Law School of Drake University. In addi-
tion, graduate students may wish to work for cer· 
tification for high school or junior college teaching. 
Brochures setting forth the detailed requirements 
for the degrees within each option, and for the 
J.D./M.A. degrees, may be obtained from the Polit· 
ical Science office. 
Prerequisite to major graduate work in the de· 
partment is normally the completion of at least 21 
quarter credits in political science. 
Each student entering the Master of Arts program 
in political science is expected to have completed 
one year of a foreign language (equivalent to 12 
quarter credits) and a course in basic statistics <equiv-
alent to Stat 101 ). If this has not been done, the 
student .• may remedy the deficiency by passing equiv-
alent courses, for which no graduate credit will 
be received. 
In addition, each student must complete .one 
of the following requirements: 
( 1 ) Language-Two yean of undergraduate in· 
~truction {including the one year of foreign language 
>rovided above) in a single language, with grades 
averaging 2.7 con a 4.0 scale); or, a passing grade 
in the Educational Testing Service examination. 
(2) Statistics-Successful completion of Stat 401. 
Stat 402 is recommended also, but not required. 
It is permissible to substitute Stat 401 and 402 
for Stat 101 and 401, although to do so a student 
should audit 101 fint. 
These requirements are only the basic minimurm. 
The student's advisory committee will decide if 
additional work, in either language or statistics, 
is necessary. 
The department also ofien a Master of Arts 
program, with no language requirement and a choice 
of a thesis or an internship requirement, to those 
students who wish to prepare for, or are employed in, 
government service. 
The department also cooperates in the inter· 
departmental program of industrial relatiom (see 
lndustriDI Reilltions). 
Counes open to graduate students {or minor 
credit only: 410, 420, 421, 422, 430, 431, 432, 
433, 434, 440, 441, 442A, 4428, 443A, 4438, 444, 
445, 446A, 446B, 451, 452, 453, 458, 464, 467, 
468,471,472,473,474,475,476 
Courses Primarily for Undergraduate Studems 
100. Introductloa to PoBtlcal ScleDCB. (2-0) Cr. L F. 
General lntroductton to the dltdpUne; c:Uacu11loo of the 
HVerallleldl wlthJn poUUcaliClence; conalderaUonofcareer 
opportunlttea. Offered aatllfactory.f8Jl cmly. 
21a. AmerlcaD Oovemment. <a.o> cr. a. F. w.a Functa-
mentab of democr~; nature of federilllam; fundamentala 
~ the prelldenUal, consreallonal. and judicial proc::i 
the role of publlc oplnloG, Intere-t sroup1, and pou 
parttealn the sovemmental pzoceaa. 
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216. PoUcles of American Government, (3-0) Cr. 3. F. 
W.S. Prerequisite: 215. Policies and problems of national 
government; national security, foreign policy, governmental 
finance; regulation of business, labor, and agriculture; 
science, education, and welfare activities. 
• 21 'I American Government: Institutions and Pollcies. 
(5-0) c;. 5. F. W.S. Fundamentals of American democracy; 
nature of federaUsm· institutions and processes of the 
executive legislative,' and Judicial branches of government; 
role of p~lic opinion, interest groups, and political parties. 
Policies and problems of national government. 
230. Introductlon to PoUtlcal Pbllosophy. (4-0) Cr. 4. 
F. S. Prerequisite: Sophomore classlftcatlon. Basic issues 
ln past and contemporary politlcal systems, such as free-
dom, power, justice, security, general welfare, law, and 
property. 
241. Introduction to Comparatlve Polltt.cs. (3-0) Cr. a 
F. W. S. Basic concepts and major theories; applicatlon to 
selected political systems, including nonwestern and com-
munist political systems. 
251. Introductlon to International Politlcs. (3-0) Cr. 
a F. W. Traditional concepts of international relations; 
their alteration by nuclear weapons and the Cold War 
between the U.S. A and the U.S. S. R 
290. Special Problems. Cr. var. F. W. S. SS. 
A Topical and experimental courses. 
B. Independent study. 
H. Honors. 
310. State and Local Government. (3-0) Cr. a S. Pre-
requisite: Three credits in polltical science. Wiggins. Or-
ganization and functions; state reKUlations and operation; 
special problems including reorgarilzation of state and local 
government, consolidation of government areas, financial 
control, state civil service. 
311. Municipal Government and Politics. (3-0) Cr. a 
F. S. Prere~uisite: Three credits in political science. Fitz-
patrick, Whitmer. Legal position of municipal corporation, 
forms of organization, administration of mumcipal services, 
problem solving in municipal government, urban polltical 
process, goals for urban America. 
320. American Judicial Proces& ( 3~) Cr. a F. Pre-
requisite: 215 or 217. Shakeshaft. Structure, process, and 
personnel of American courts; emphasis on governmental 
and political consequences of court decisions for publlc 
policy. 
330. Introduction to Polltical Behavior. (3-0) Cr. 3. 
F.W.S. Prerequisite: 215 or 217 or 230 or 241. Hutter. 
Behavioral approach to political science; emplrl~ political 
practices, systems theory and decision maldrig, power, 
conflicts and coalitions, attitudes and opinions. 
331. Introduction to Empirical Political Research. (3-0) 
Cr. 3. W. Prerequisite: Three credits in political sclence. 
Hutter. Major types of political sclence research methods, 
including ~ and surveys, aggregate data, elections 
and voting, data analysis, machine storage, and statistical 
treatments. 
+333. Introduct!on to PoUtlcal Anlllyals. (5-0) Cr. 5. 
F. W. S. Prerequisite:Three credits in P91itical science. Hutter. 
Major approaches to the study of political science; primary 
emphasis on research theory and methodology. 
340. Polltlca of Develof.bur Area& (3-0) Cr. 3. S. Pre-
requisite: 241 or Econ 41 . Olorunsola. Analysis of indices 
of underdevelopment as they relate to the political process 
of develo~ states. Impact of social and technological 
change on the political systems of developing areas. 
360. Conueu BDd the State Leglalaturea (3-0) Cr. 3. 
F. Prerequiilte: Three credits in American government. 
Wiggin& Theory of representation ln democratic govern-
ment. O~ation, procedures, voting patterns, and leader-
ship roles of United States Congress and state legislature& 
410. Iowa Government and Polltica (3-0) Cr. a S. Pre-
requislte: 215 or 217 or 310. Wiggin& An analyals of Iowa 
government and poUtics, focusbig upon major institutions 
of government: political parties, interest groups, legislature, 
supreme court. and chief executive. Role of municipalities 
and counties as local units of Iowa government. 
420. Constitutional Law. (3-0) Cr. a F. Prerequlsite: 
215 or 217; Junior classiflcatlon. Boles. Development of 
the United States Constitution through judicial action; 
lnfiuence of public law and judicial interpretations upon 
American government and societ;y. 
421. Clvll Liberties. (3-0) Cr. 3. W. Prerequisite: 215 
or 217; junior classification. Boles. American constitutional 
and statutory guarantees of clvll rights. First Amendment 
rights of conscience and freedom of expression as well 
as the rights of defendants. Application of equal protection 
of the laws to minority groups. Various reform proposals. 
422. Intematlonal Law. (3-0) Cr. a S. Prerequisite: 
215 or 217 or 251; Junior classlflcation. Development of 
the principles of international law of peace and war; anal-
ysis of theories concerning its nature and fundamental 
conceptions, its relation to national law; problems of inter-
national legislation and codlflcation. 
430. Development of Political Thought: Ancient and Medi-
evaL (3-0) Cr. a F. Prerequisite: Six creditstin political 
science or in European history. Shakeshaft. Major political 
writings from Plato to Bodin. Primary emphasis on the 
study of translations of o~al works. An analysis of the 
ideas contained therein and of the relationships between 
the theories and their historical context. 
431 Development of Polltical Thought: 16th-18th Cen-
turies. (3-0) Cr. 3. W. Prerequisite: Six credits in polltical 
science or in European history. Shakeshaft. Major political 
philosophers from Bodin to Bentham. 
432. Development of Political Thought: 19th-20th Cen-
turies. (3-0) Cr. 3. S. Prerequisite: 430 or 431. Shakeshaft. 
Major poUtical philosophers and schools of thought, be-
glnnlng with Marx and J.S. MllL 
433. American Polltlcal Thought. (3-0) Cr. a S. Prereq-
uisite: Six credits in poUtical sclence or in American his-
tory. Talbot. Analysis of major trends in the development 
of American polltiCalideas, institutions, and theories. 
434. Political SoclaBzation. (3-0) Cr. a S. Prerequisite: 
Six credits in political science, 330 recommended Fitz-
patrick. Theories of civic ed.;.cation; polltical learning 
throughout life; political attitudes, cognitions, and values 
of preadults; agents of poUtical socialiZation; the socializa-
tion process; systemic effects of political socialization. 
440. British and Commonwealth Governments. (3-0) Cr. 
a F. Prerequisite: 241. Dorfman. The British political 
system and its influence on governments of the Common-
wealth countries. 
441 Governments of Westem Europe. (3-0) Cr. 3. W. 
Prerequisite: 241. Dorfman. Comparative study of govern-
ments of France and Germany. Their governmental pro-
cesses, polltlcal parties, electoral systems, and political 
problems. Comparison with United States. 
442A Governments of China and Japl!D. (3-0) Cr. 3. 
W. Prerequisite: 241 or 3 credits from D St 207, 208, 
209. Teters. Political traditions and polltical cultures, con-
temporary governmental structures and processes. 
442B. Governments of India, Paldstan, and Southeast 
Asl& (3-0) Cr. a S. Prerequisite: 241. Teter& Political 
traditions and poUtical cultures, contemporary government-
al structures and processe& 
443A Latin American Government& (3~) Cr. a W. 
Prerequisite: 241 or 6 credits in Latin American history. 
Schmidt. Political institutions and proceBBes in the Latin 
American nations. 
443B. Recent Latln American PoUtlca ( 3.0) Cr. a S. 
Prerequisite: 241 or 6 credits in Latin American history. 
Schmidt. Analysis of selected, current polltical problems 
in Latin America. 
444. Government and Polltlca of the Soviet Union. (3-0) 
Cr. 3. F. Prerequisite: 241 or 6 credits in Rus
0
alana=ry. 
Moses. ~slS of Russian poUtical tradition. rg rol oinn 
and functlolilng of the Communist Party and fts e 
development of the Soviet Union. Governmental structure 
and processes of the Soviet politlcal system. 
446. PoUttcs of the Middle EasL (3-0) Cr. 3. Alt. S., 
offered 1976. Prerequisite: 241 or 340. Governments of 
the Middle East. Speclal attention to Jmpact of soclal and 
technological change on the polltlcal process. 
446A, 4468 Governments of Africa: South of the 
Sahara. (3..()) Cr. 3 each. W.S. Prerequisite: 241 or 3 cre-
dits from D St 204, 205, 206. Olorunsola. Polltlcs and 
governments of selected African states and territories 
south of the Sahara. 446A: West Africa. 4468: East Africa. 
45L Aela In World Affair& (3-0) Cr. 3. S. Prerequisite: 
261 or D St 209. Teter& Analysls of factors shaping ob-
tectlves and polltlcs of major Asian countries as partie-pants ln worla polltlc& 
462. ComparaUve Foreign PoUcle& (3-o) Cr. 3. W. Pre-
requisite: 251. Newcomer. ForelJPl pollcles of selected 
nations other than the U.S.A and U.SS.R 
453. International Or~atton& (3.0) Cr. 3. S. Pre-
r~uisite: 25L Newcomer. Role of the United Nations and 
of regional organizations ln the International system. 
458. United States Foreign Polley. (3-0) Cr. 3. W.S 
Prerequisite: 215 or 217; 251 recommended. Newcomer. 
Elements of U.S. foreign pollcy, foreign policy-making pro-
cess, governmental and nongovernmental agencies and 
forces operating on the formation of foreign pollcy, trends 
and Issues, national purposes, diplomacy, and Impact of 
the Cold War. 
464. American Polltlcal Partie& (3-0) Cr. 3. F. Pre-
requisite: Six credits ln American government. Wlgatns. 
Systems theory applled to DOlltlcaJ parties, concepts of 
group structure, party evofutlon, party supporters and 
leaders, voting beliavlor, party ln government. 
467. Interest G~s ln American Polltlc& (3-0) Cr. 
3. W. Prerequisite: SiX credits ln American goyernment. 
Youngberg. Historical development of polltlcal Interest 
groups, major theories of their group roles, lntemal struc-
ture and operations of Interest groups, relationship between 
Interest groups and _governing, InCluding the role played 
by lobbylits lil the polltlcal process. 
46& PubUc Oplnlon 8Dd PubUc Polley. (3-0) Cr. 3. S. 
Prerequlslte: S1x credits ln American government. Had-
wlger. Role of publlc oplnlon ln American politics, dimen-
sions and agencies of oplnlon formation, structure and 
distribution of oplnlons, oplnlon sampling of selected pollcy 
alternatives. 
47L Publlc Admlnlatmtlon. (3-0) Cr. 3. F. Prerequlslte: 
Slx credits In American government. WesseL Analysis of 
the operations of the executive branch of government. 
Problems of organlzlng that branch to achieve maximum 
efBclency. 
472. Government 8Dd Regulation. (3.0) Cr. 3. S. Pre-
requlslte: Slx crQdlts ln American gov&rnment. Wessel. 
StrUcture and polltlcs of regulatory agenciea. Interactions 
of the executive, congress, Judiciary, and regulatory agen-
cies. 
473. PoUtlca of Food and Fiber PoDdea (3.0) Cr. 3. 
W. Pre~uislte: Six credlts 1n American government. Had· 
wl~. Tile U.S.~cy process as lt relates to selected 
foOd and fiber ea: exports-commercial and conces-
sional, Imports, ealtb and nutrition, welfare and education, 
reseaicb, price and lncome. 
47.&. Goveimnent and Conservation Pollde& (3-0) Cr. 
3. W. Prerequlslte: Six credits ln American government. 
Talbot. The POlltical process ln the area of publlc and 
private land, forest, water, and recreattonpollcles. National 
legi!datlve, executive, and administrative processes as they 
appty to federal grant.ln~d programs. State pollclea 
4'15. Scleace aDd Govemment. (3-0) Cr. a. W. Pre-
r~te: S1x crec:Uts ln American government. Talbot. 
The POlltlcal Impact on aelected pollcy deve;i;ent ln 
certain federal~ e.g., N'ASA, AEC, , Com-
merce, and NSF. 
4'16 Admlntetratlve Law. (3-0) Cr. 3. S. ~c:\ulslte: 
215 or 21'1; ~ dasllftcatloa. Bole& ConaUtu prob-
lems of delegatlon of governmental powers, elements of 
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fair admlnstrative procedures, Judicial control over adminis-
trative determination& 
490. Special Problema. Cr. 1 to 6 each tlme taken. 
F. W. S SS. Speclal studies ln the poll tical lnstltutlons, pro-
cesses and Policies of American TorelJm. and lntematlonal 
governments. Also, studies ln iz:aditforial and behavioral 
Polltlcal theory. 
A. Topical ana experimental courses. 
8. Independent study. 
H. Honora. 
L Internship. 
P. Extended credits. The student may earn -an additional 
1 or 2 credits for extra study done for any 400-level 
course, with instructor's approval, and, provided that 
so doing does not bring student's total number of 
credits to more than 1& 
•The department recommends that credit ln 217 should 
not be applied toward graduation lf the student baa 
received credit for 215 or 216. 
+The department recommends that credit ln 333 should 
not be applled toward graduation lf the student bas re-
ceived credlt for 330 or 331. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under· 
graduates 
lHO. State Government and Polltlc& (3-0) Cr. 3. F. 
Prerequisite: 310. Wlgglns. A comparative analYBls of state 
polltlc81 systems. Role of Interest groups, polltlcal__partles, 
legislatures, courts, and governors In state poUtlc& Examln-
atlon of posslble determinants of publlc pollcy outputs at 
the state leveL 
611. Publlc Polley and Local Government. (3.0) Cr. 3. 
W. Prerequisite: 310. Boles. Analysis of structure, admlnl-
stratlon, and legal basis of the county, township, and ape· 
dal districts suCh as school and drainage dlstrlets. Evalua-
tion of local governmental functions such as education, 
wellare highways, including problems of taxation and fln· 
ance. Effects or population slilfts on future of local govern· 
menta. 
612. Urban Polltlca. (3-0) Cr. 3. W. Prerequisite: 31 L 
Fltzpatrlck. Structure and process of urban polltlcal sys-
tems, selected problems ln urban politics. 
520. Publlc Law and Publlc Polley. (3.0) Cr. 3. S. Pre· 
requisite: 320 or 420. Bole& Role or the federal Judiciary 
ln policy making ln the United State& Juriadlctlonalllmlt-
atlons an~J~cflclal attitudes and personality In the 
declslon-m g process. Statlatlcal analyses ol judicial 
behavior. 
630. Advanced Polltical 'nlought. (3-0) Cr. 3. S. Pre-
r~ulslte: Six credits ln courses numbered 430 throwrh 
433. Sbakeshaft. Intensive stu~y of one or more or tJie 
traditional and contemporary polltlcal phllosophers. 
SSL Intermediate Polltlcal Analylll& (5-0) Cr. 5. W. 
Prerequlslte: 333, or 330 and 33 L Hutter. Major contem-
porary develo~ents ln the theory and methodOlogy or the 
dlsclpllne; consideration of professional ethic& 
532. AppDed Theor)' and MethodolOfiY. ( 4-0) Cr. 4. S. 
Prerequisite: 53L Hutter. Application of theory and method 
to lndlvldual research project& 
542. Ja~ete PoUtlcal ~t and lnstltutlcmt. (3-0) 
Cr. 3. Alt. S., offered 1974. Prerequlsite: 442A. Teter& 
Japanese theories of the state and government. Deve~ 
ment of J :ese poUtlcallnsUtutton& Particular attentiOn 
to period 1945. 
644. Buulan PoUUcal Tboupt and JnatltuUou. (3-0) 
Cr. 3. S. Pre~equlslte: 444 or 6 Credlts ln Ruu1an ~. 
Moses. Selected works ln RuasJan poJltlcal thougllt from 
the' Decembrlats to the preeent, etpidally thole Of LeDin. 
Development or RuasJan P9lltlcal thought alnce the Revolu· 
tlon aDd ita relation to development of Rulalan poUtlcal 
Institution& 
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556. Soviet Foreign Polley. (3-0) Cr. 3. W. Prerequisite: 
444 or 6 credits in fntematlonal studies and comparative 
polltics. Moses. Basic factors determining the formulation 
and execution of Soviet foreign policy. Analysis of the 
process and development of Russian forei~ policy since 
1917, emphaslzlng the Stalin period of the Cold War. 
559. International Relations Theory. (3-0) Cr. 3. F. 
Prerequisite: Six credits inlnternationalstudies. Newcomer. 
A review, analysis, and appllcation of recent theoretical 
attempts to order systematically the field of international 
relations. Special attention devoted to the concepts of 
power, equillbrium, communications, decision making, and 
systems analysis. 
560. Leglalative Behavior. (3.{)) Cr. 3. S. Prerequisite: 
Sl.x credits in American government. Wiggins. Principles, 
procedures, and problems of the legislative process. Struc-
ture and organization of state legislatures and the United 
States Congress. 
56L The Chief Executive. (3-0) Cr. 3. W. Prerequistte: 
Nine credits ln American government. Hadwiger. Legal 
and political forceslnfiuenclrigthe U.S. president, governors, 
and other governmental executives in decision making, 
developing and administering programs of government, 
leading public opinion, and lnfluencing legislation. 
571. The Admlnlatratlve Process. (3-0) Cr. 3. W. Pre-
requisite: 471. Wessel. An analysis of classic and current 
adinlnlstrative theory, with applications to the budgetary 
process. 
590. ~ctal Topics. Cr. 2 to 5 each time taken. Pre-
requisite: Flfteen credits ln polltical science, permission 
of Instructor. 
A. American Political Institutions. 
B. Public Law. 
C. Political Theory and Methodology. 
D. Comparative Government. 
E. International Relations. 
F. Political Parties and Polley Formation. 
G. Public Administration and Public Polley. 
Courses for Graduate Students, major or minor 
610. Graduate Seminar& (3-0) Cr. 3 for each seminar. 
Prerequisite: Flfteen credits in graduate courses in political 
science. 
A. American Political Institutlons. 
B. Public Law. 
C. Political Theol'Y and Methodology. 
n Comparative Government. 
E. International Relations. 
F. Polley Process. 
G. Publlc Administration and Public Policy. 
699. Research. 
Poultry Science 
For description of courses, see Animal Scitnet. 
Preprofessional Study 
Requirements for admission to most professional 
academic programs can be met by study at Iowa 
State University-. Preprofessional programs vary from 
one to four years. In some programs requiring three 
yeal"':J of preprofessional work, a student may, by 
careful planning, complete requirements for the bach-
elor's degree upon transferring to Iowa State 45 
quarter credits of professional course work. These 
programs are described below under the headmg 
Combination Preprofessional and Baccalaureate Programs 
Most law schools and schools of human medicine 
now require for admission either a bachelor's·degree 
or satisfactory completion of three years leading 
to the bachelor's degree. A few still require only 
three years of preprofessional work, but students 
are urged to choose a degree program so that they 
will not be limited in their choice of professional 
schools. 
Students are encouraged to identify their pro-
fessional interests early in their college studies. As 
soon as this choice is made, students will be assigned 
to advisers who are familiar with requirements of 
the respective professional schools. 
Specific information on these preprofessional pro-
grams will be furnished, upon request, by the dean, 
College of Sciences and Humanities. 
Combination Preprofessional and 
Baccalaureate Programs 
Preparation for the Study of Dentistry. The 
Council on Dental Education of the American Dental 
Association has prescribed two years of college educa-
tion as a minimal requirement for admittance to a 
dental school. Because some dental schools have 
more extensive preprofessional requirements oriented 
toward a more liberal education, predentistry stu-
dents are advised to take three years of preparatory 
college work, which, with the first year of dental 
school, may lead to receipt of the bachelor's-degree 
from Iowa State University. 
Preparation for the Study of Medical Technology, 
Cytotechnology and Nuclear Medical Technology. 
Technologists in these areas work usually under 
the supervision of a physician in hospital laboratories, 
medical clinics, industrial medical laboratories, phar-
maceutical laboratories, or in coqjunction with public 
health agencies. The minimal preprofessional require-
ment is three years of college study emphasizing 
communication skills, biology, chemistry, and electives 
in social sciences, arts, and humanities. Students 
may receive the bachelor's degree from Iowa State 
University by completing a program including three 
years of college work plus a year of professional 
study at any hospital school approved by the Amer-
ican Medical Association. 
Preparation for the Study of Physical Therapy. 
Physical therapists work under the direction of phy-
sicians in administering therapeutic agents such as 
massage and exercise, heat, baths, light, and elec-
tricity. Preprofessional education should include three 
academic years of study leading to strong back-
grounds in the natural sciences, social sciences, and 
humanities. Students may receive the bachelor's-degree 
from Iowa State University by transferring back 
45 credits from the fust year in a school of physical 
therapy. 
Preparation for the Study of Veterinary Medicine. 
Although most schools of veterinary medicine require 
two years of preprofessional college education, more 
students are choosing three years of college work 
before beginning their professional programs. This 
permits them to broaden their education in both 
the sciences and humanities, and may lead to the 
baccalaureate from Iowa State University upon com-
pletion of the fust year of study in a school of 
veterinary medicine. For additional information see 
Veterinary Medicine, Admission Requirements. 
Four-Year Preprofessional 
Programs 
Preparation for the Study of Human Medicine. 
Most medical schools recommend a preprofessional 
background composed of a good foundation in the 
natural sciences (mathemati~, chemistry, biology, 
physics), highly developed communication skills, and 
a rich background in the social sciences, humanities, 
and arts. To obtain this background, students should 
elect four years of preprofessional study leading 
to the bachelor's degree. 
Preparation for the Study of Law. Most law 
schools now require applicants to present a bach-
elor's. degree from a college or university prior to 
commencing the study of law. In cases where stu· 
dents can be admitted to an accredited law school 
without having obtained the bachelor's degree, Iowa 
State in certain curricula, will grant this degree folio~ three years of study here and completion 
of suitable credits (usually obtainable in one year) 
at a law college. Programs of three-year prelaw 
education (with the bachelor's degree deferred) at 
Iowa State University should be planned not later 
than the sophomore year, and must be approved 
by the student's· major department and ?Y the dean 
of the college in which the student I.S enrolled. 
Other Preprofessional Programs 
Preparation for the Study of Dental Hygi~e. 
The dental hygienist provides a variety of pat1ent 
treatments prescribed by the dentist. The preprofes-
sional program consists of two academic years of 
liberal arts after which the student transfers to an-
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other institution which offers the professional program. 
Satisfactory completion of this two-year program 
leads to the bachelor's· degree from the professional 
institution. 
Preparation for the Study of Marine Biology, 
Oceanography (Chemical, Geoloaical, Physical), and 
Pharmacology. College preparatory work for each 
of these areas consists of a program leading to the 
bachelor's degree, after which students begin tech· 
nical programs of study at the graduate level, leading 
to advanced, degrees. Iowa State University o(fers 
in preparation for each of these areas a full under-
graduate program leading to the bachelor's· degree. 
Preparation for the Study ot Nursing. Depending 
upon the extent of professional nursinga education 
desired by students, Iowa State University offers 
one or two years of preprofessional study in the 
sciences and humanities. After completion of the 
preparatory program, students transfer to some other 
institution which offers professional education in nurs-
ing. Students who plan to transfer to the State 
University of Iowa in the summer after completion 
of two years of preprofessional study must file two 
application forms with the State University of Iowa 
not later than November 15 of their sophomore 
year. One form, the State University of Iowa Ap· 
plication for Undergraduate Admission, is sent to 
the Admissions Office. The other, the Cooperative 
Transfer Program Registration Form, is sent to 
the Articulation Project, College of Nursing. 
Preparation for the Study of Optometry. The 
practice of optometry, the profession specifically li· 
censed to care for human vision, requires two yean 
of preprofessional study followed by four yean of 
professional study. This leads to the awarding of 
a professional degree by the institution offering the 
professional program. The preprofessional program 
at Iowa State University emphasizes biology, com-
munication skills, physical sciences, social sciences, 
and humanities. 
I • 
I 
Psychology 
Thomas W. Turnage, Head of Department 
Professors: Bartz, Bath, Brown, Charles, Edwards. 
Fritz (Emeritus), Hannum, Karas, Layton, Lewis, 
Russell, Schuster, Warman, Wolina, ZytOWJki. 
Associate Professors: Avant, Betz, Kahn, Menne, Peten. 
Assistant Professors: Arnold, Borgen, Cherry, Dickinson, 
Dissinger, jacoby, Lando, McManus, Phye, Scott, 
Wijting. 
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Undergraduate Study 
For the undergraduate curriculum in scien~es 
and humanities, with major in psychology'. leadmg 
to the degree Bachelor of Science, see Scunus and 
Humantltts. Currtculum. 
Psychologists are concerned with behavioral_ re-
search and teaching in the areas of theoretical, 
comparative and physiological, psychometric, develop-
mental, educational, differential, social, and personality 
psychology. Experimental psychologists are concerned 
with basic research in learning, memory, perception, 
problem-solving, and cognition .. \l).plied _psycholo~ists 
utilize the results of basic research m a vanety 
of ways. Clinical psychologists work with mentally 
ill persons and those with personality and acljustment 
problems. Counseling psychologists work most often 
in schools and colleges with people who have personal 
and vocational problems to solve. Industrial psychol-
ogists work in business, industry, government, and 
the military services to help improve the efficiency 
and personal satisfaction of workers. Psychologists 
also work in the public schools with pupil problems, 
especially those of exceptional (different from the 
average! children. 
.\n undergraduate major in psychology may be 
taken as general education, in preparation to teach 
psychology in the secondary schools (usually in com-
bination with another subject matter area), or as 
preparation for graduate study. Holders of the bac-
calaureate work in a wide variety of settings. Pro-
fessional work in psychology requires graduate degrees. 
.\ program of study will be developed in con-
sultation with the major adviser which meets the 
needs and interests of the student and the depart-
ment. 
The psychology requirement for an Iowa pro-
fessional teaching certificate will be met by 230 
and 333. For teacher certification requirements see 
Colltgt of Educalton, Curriculum. 
l'ndergraduate majors in psychology are encour-
aged, but not required, to take a foreign language. 
Graduate Study 
The department offers work for the degrees ~faster 
~f Science and Doctor of Philosophy with major 
an psychology, and minor work to students taking 
major work in other departments. A two-year Master 
of Science interdisciplinary program is offered in 
school psychology. 
Students desiring a graduate major in psychology 
~ust hav~ been graduated from an accredited college 
m a curnculum substantially equivalent to the under-
graduate curriculum in Sciences and Humanities 
~t Iowa State l' niversity. Prerequisite to admission 
1S at least 15 credits of basic psychology which 
should include a laboratory course and a ~easure­
ment-statistics course. 
The department also participates in the inter-
departmental program of industrial relations (see 
lndust rta I Rtlattons). 
Foreign language is not required for the ad-
vanced degrees offered by this department. 
Open to graduate students for minor credit only 
401,430,436,437,440,450,451,460,495. 
Courses Primarily for Undergraduate Students 
10. Academic Learning Skills. (2~) Cr. 0. F.W.S.SS. 
Efficient methods of studying and reading. 
101. General Psychology. (3~) Cr. a F. W.S.SS. Intro-
duction to fundamental psychological concepts derived 
from the application of scientific method to the study of 
behavior. Applications of psychology. Recommended for 
freshmen and sophomores oruy. 
202. Sensation and Perception. (4~) Cr. 4. F. W.S.SS. 
Appraisal of traditional and contemporary psychophysical 
models. General characteristics of the senses; conditions 
and principles of human perception with emphasis on 
vision. 
206. Learning and Motivation. ( 4-0) Cr. 4. F. W. S. SS. 
Fundamental concepts and principles of learning and moti-
vation. Consideration of data from human and animal 
experimentation. 
230. Developmental Psychology. (Educ 230) (4-0) Cr. 4. 
F. W. S. SS. Characteristic development and decline of phys-
ical traits, learning and intelllgence, social and emotional 
behavior, personality and adjustment from conception to 
senescence. Emphas[s on childhood and adolescence. 230H: 
Honors section. Emphasis on original research literature 
and individual projects. For students in University Honors 
Program only. 
250. Consumer Psychology. ( 3-0) Cr. a F. W. SS. Pre-
requisite: 10 1. Application of psychological principles in 
marketing to include selling, advertising, packaging, and 
sales promotion; introduction to consumer surveys and 
motivational research techniques. 
301. Research Design and Methodology. (3~) Cr. 3. 
F.W.S.SS. Prerequisite: 202 or 206, Stat 101. Research 
methodology in psychology. Emphasis on rationale under-
lying procedures for control and manipulation of experi-
mental variables. Designs appropriate for various research 
questions and of procedures for data reduction and evalua-
tion. 
302. Experimental Psychology Laboratory. (0-6) Cr. 3. 
W. S. Prerequisite: 301. Laboratory experience in designing 
and executing research in various areas of experimental 
psychology. Emphasis on designing experiments, setting 
up laboratory equipment, collecting and evaluating data, 
and preparing research reports. 
304. Animal Behavior. (Zool 304) See Zoology. 
305. Physiological Psychology. (3-0) Cr. 3. S. Prereq-
uisite: 206. Neurophysiological correlates and systems 
underlying behavior. Physiological processes underlying 
sensorimotor activity, motivation, and learning. 
333. Educational Psychology. (Educ 333) (3-2) Cr. 5. 
F. W. S. SS. Prerequisite: 230. HWI)an learning, with par-
ticular reference to applications in educational settings; 
intellectual, personal, and social influences on the learning 
process; measurement and evaluation of educational out-
comes. 
345. Individual Dlfl'erences. ( 3~) Cr. 3. F. S. SS. Pre-
requisite: One course in psychology. Individual differences 
in psychological characteristics and behaviors. Factors 
producing and effecting these differences. Differences 
among groups; sex, race, class. 
380. Social ~chology: Psychological Perspectives. (5~) 
Cr. 5. F. W.S.SS. Prerequisite: Two courses in psychology, 
including 206 or 33a Individual human behavior in social 
contexts. Emphasis on attitudes, perceptionofothers, social 
influence, attraction, aggression and small group behavior, 
such as conformity, power, leadership, status, norms. 
385. Psychollngulstics. (3-0) Cr. 3. S. Prerequisite: Two 
courses in psychology. Psychology of language and lan-
guage processes: theory and findings in speech perception, 
cognition, memory for llnguistic stimuli, and development 
of Bngulstlc processes. 
40L History and Systems In Psychology. (3.0) Cr. 3. F. 
Prerequisite: Three courses in psychology. Philosophical 
and theoretical antecedents of contemporary psychology. 
430. Psychology of Adolescence. (3.0) Cr. 3. F. W.S.SS. 
Prerequisite: Two courses in psychology~lncluding 230; 
or one course in psychology and both C u 225 ana 226· junior classlflcation. Developmental characteristics of th~ 
adolescent; examination of antecedents of behavior with a 
goal of better understanding of this age group; Implications 
for education and guidance. 
436. Psychology of the Exceptional Individual ( 4.()) 
Cr. 4. F. W. S. SS. Prerequisite: Two courses in psychology, 
including 230; or one course In psychology and both C D 
225 and 226; junior classification. BehaVioral character-
istics, problems, and needs of a wide variety of atypical 
persons, including the gifted 
437. Psychology or Exceptional Chlldren: Research and 
Practicum. {1-4) Cr. 3. F.S. Prerequisite: 436, permission 
of instructor. Field work wlth exceptional children in an 
educational, institutional, or day-care setting. Research 
and independent study in a selected aspect of exception-
ality. Preparation of research and case reports, or only 
case report. 
440. Psychological Measurement I. (3-0) Cr. 3. F.W.S. 
SS. Prerequisite: Two courses in psychology, Stat 101. 
Principles of psychological measurement including sources 
or test information, quantitative concepts with appllcations 
to test construction factors influencing test performance 
uses and misuses ol tests in counseling, educational, and 
industrial settings. 
450. Industrial Psychology. (3-0) Cr. 3. F. W.SS. Pre-
requisite: Two courses in psychology or lunior classifica-
tion. Content and methods of lndustr al psychology. 
Selection models and techniques. Performance appraisal, 
attitudes, motivation, training, decision-making. 
451. Organizational Psychology. (3.0) Cr. 3. W.S. Pre-
requisite: Two courses in psychology orjuniorclassification. 
Content and methods or organizational psychology. Empha-
sis on organizational theory, structure of organizations, 
organizational change, confilct resolution, group perform-
ance and morale, communication. 
460. Personality and Psychopathology. (5-0) Cr. 5. F. W. 
S. SS. Prerequisite: Two courses in psychology, including 
206 or 333. Major approaches to the study of personallty. 
Normal and abnormal modes of adjustment. Emphasis on 
motivation and learning in the development of personality 
and adjustment patterns. 
490. Special Problems. Cr. var. F. W. S. SS. Prerequisite: 
Two courses in psychology, permission of instructor before 
registration. Gui<led reading on special topics, or individual 
research projects. 
A PhysioloKical. 
B. Human l"actors. 
C. Consumer. 
D. Developmental. 
E. Experimental 
F. Educational and Learning. 
G. Individual Differences ana Psychometrics. 
R Honors. 
L Cllnical and Abnormal 
J. Guidance, Personnel, Counseling. 
K. Industrial-Organizational 
L Exceptional Chlldren. 
M School Psychology. 
N. Social 
0. Personality. 
49L Seminar In Psychology. ( 1 to 3-0) Cr. 1 to 3 each 
time taken. Offered wben demand warrants. Prerequisite: 
Permission of instructor. Seminars on special topics in 
psychology. 
A Physiological 
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B. Human Factors. 
C. Consumer. 
D. Developmental 
E. ExperimentaL 
F. Educational and Learning. 
G. Individual Differences and Psychometrics. 
R Honor. 
L Clinical and Abnormal. 
J. Guidance, Personnel, Counseling. 
K. Industrlal-Organlzatlonal 
L. Exceptional Children. 
M School Psychology. 
N. Social. 
0. Personality. 
491H. Honors Research Seminar. (2-0) Cr. 1 each time 
taken. F.W.S. Prerequisite: Permission of instructor. Dis-
cussion of selected contemporary research problems in 
psychology. Offered only on a satlsfactory-faU basis. 
495. AppUed Behavioral Change. (3.0) Cr. 3. W. Pre-
requisite: Three courses in psychology, includlrnr 206 or 
333; junior classlftcatlon. Application of principles of be-
havioral change in therapeutic, industrial, and e(lucatlonal 
settings. 
Courses Primarlly for Graduate Students, 
major or minor, open to qualified under-
graduates 
501 502, 503, 50"- Advanced Experimental P~chology. 
(2-2) Cr. 3 each. 501: F.; 502: W.; 503: F.; 504: S. Pre-
requisite: 302. 50 1: Advanced experimental investigation 
or sensory and motor mechanisms and processes. 502: 
Perception and psychophysics. 503: Conditioning and ani-
mal studies of learning. 504: Human learning and concept 
formation. Laboratory research proJect required in each 
course. Need not be taken in sequence. 
505. Psychometrics. (Stat 505) See Statistics. 
506. Factor Analysis (Stat 506) See Statistics. 
507. Ethology. (Zoo) 507) See Zoology. 
508, 509. Research Methods In Developmental and Educ-
ational Psychology. (3.0) Cr. 3 each. 508: W. · 509: S. 
Prerequisite: 508: 440, credit or classification In Stat 402; 
509: 440, Stat 402. 508: Research methods in natural ana 
controlled environments. Emphasis on cross-sectional and 
longitudinal studies of human subJects of all ages. 509: 
Study of experimental and quasf-experimental design. 
Emphasis on comrarative experiments with intact groupe. 
Research in schoo and other applied settings. 
515, 616. Advanced Phyeloloatcal l'sychoi()IY. (3.0) 
Cr. 3 each. 515: Alt. W., offered 19.,.4; 516: Alt. W., offered 
1975. Prerequisite: 501. 515: Neuroph~siologleal correlates 
of motivation. 516: Neurophyslologtc81 correlates of learn· 
lng. 
522. Psychology or CouneeUng. (3.0) Cr. 3. F.S.SS. Pre-
requisite: Four courses in psychofo~, lncludlng440. Survey 
of theories, techniques, and tools of counselliig. Emphasrs 
on their psychological foundations and relevant research. 
523. Vocational Psychology. (~2) Cr. a W. Prerequ1a1te: 
Three courses in psychology. Theories of vocatioilal be· 
havior, including vocational choice, and thetr relationship 
to job satisfaction and Job performance. Developmental 
aspects and occupational classification systems. 
530. Advanced Developmental Psychology. (3.()) Cr. 
3. S. SS. Prerequisite: Four courses in psycholOgy, including 
230, or C D 225. Critical evaluation of ~Jor research 
in physical, sensory, intellectual, emotion~, and soclal 
development. Human behavior from concepuon to sene. 
scence. Maturity and old age emphasized. 
533. Advanced Educational Psychology. (3-0) Cr. a 
F.SS. Prerequisite: Three courses ln psychology, including 
333. Theories of learning, motivation, and cognitive de. 
velopment applicable to classroom settings. Consideration 
of education as a behavioral aclence. 
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53& Paycholoa:v of Beac:llng. (3-0) Cr. 3. Alt. S., offered 
1975. Prerequisite: Two courses ln psychology, lncludlnR 
333. Psycholo~ of the reading process, Its nature ana 
development lricludlng effects ofboth Internal and external 
factors on performance. Evaluation anddiagnosisofreadlng 
sldll& Remedial and developmental procedures. 
MO. Paychologlcal Measurement IL (3-0) Cr. 3. W. Pre-
requisite: 440, Stat 40L Theoretical and Instrumental 
deftnltlon of variable& Theoretical and phllosophlcal ap-
proaches to rellabUlty and valldlty. 
642. lndlvtdual Mental Teatlng. (24) Cr. 4. W. Pre-
requisite: 440, permission of Instructor. Theoryoflndlvidual 
mental testing. Development of commonly used individual 
tests. Technique of admlnlsterlng, scoring, and Interpreting 
results of lndlvtduall).' admJnlstered mental tests. Emphasis 
on chUd- and adult-level tests according to needs of In-
dividual student& Practlcum Included 
MS. Aueument of LearnlnJr DlaabWtlea In Children. (2-4) Cr. 4. S Prer~ulalte: 542. A course In learning 
dlaabUltlea recommended. Theory of testing for learning 
dlaabWtle& Means of ldent!fylng and evaluating learning 
dlaabWtle& Techniques of adrillnfsterlng, scoring, and Inter-
preting results of such test& 
MO. Advanced Industrial Pucholoi.Y. (3-0) Cr. 3. Alt. 
F., offered 1974. Prerequisite: (4(). Methods, theories, and 
practices of personnel selection. evaluation. and tralnlng. 
UL Advanced OrpnlzaUonal Paychology. (3~) Cr. 3. 
Alt. W., offered 1975:" Prerequisite: 440. Examination of 
organizational behavior and human performance with em-
phaals on employee motivation, morale, job satisfaction, 
leadership, communication, and organizational theory. 
580. Penonallty Theorle& (3.0) Cr. 3. F. Prerequlalte: 
460 or graduate claaalflcatlon. Major concepts, methods, 
and problems In study of personality. Analysis of theories 
of personality, with emphaals on personality development 
ln the normal population. 
581 PaychopathoiOSY and Behavior Deviation& (3-0) 
Cr. 3. W. Prerequisite: 460 or graduate classlflcatlon. 
A~pllcatlon =rsonallty theory to the study of abnormal 
beliavior. An ala of et.lology and dynamics of various 
psychopathol cal entitles, liicludlng psychoneuroses and 
psychoae& 
56J. Pereonallty Aleeument (3.()) Cr. 3. S. Prerequisite: 
460 or graduate claaalflcatlon. Baalc concepts underlying 
pereonallty assessment. ObJective and projective methods 
for measurement of personality. 
580. Advanced Soclal PlychoiOSY 1: P.ychologtcal Per-
lp8Ctlve& (~) Cr. & F.SS. Prerequisite: Four courses 
In psychology, Including 380. Research methods and con-
temporary theories ln aoclal psychology, emphasizing at-
titude formation and change, perception of other people, 
attractlon. and aggression. 
58L Advanced 8oclal J.»wychology D: Paychologtcal Per-
8p8Ctlve& (3~) Cr. 3. W. Prerequlalte: Four courses 1n 
paycbology, Including 380. Theoretical and emplrlcal study 
of the effects of group membership on individual behavior. 
DO. BPedal Topic& Cr. var. Prerequisite: Twelve credits 
In PQcholo&;Y.. permlaaton of Instructor prior to reldatratlon. 
GUided reacung on apedal toplca or lndlvtduar research 
proJect& 
A 'P~11ol0Rlcal. 
B. Human Factor& 
C. CoDIWDer. 
D. DevelopmentaL 
E. ~rlmental. 
F. Educational and Learning. 
G. Individual Dlfrerencea ana Psychometrics. 
L CUnlcal and Abnormal 
J. Guidance, Penonnel, Counsellng. 
K. Indultrlai-OraanlzatlonaL 
L. Exceptional Children. 
M. School Peychology. 
N. SoclaL 
Q Pereonallty. 
Counes for Graduate Students, major or minor 
601 602, 60& IDstorlcal and SYstematic Psychology. 
(2-0) Cr. 2 each. Yr. Prerequisite: 601: Second year grad-
uate standing; 602: 60 1: 603: 602. 601: Origins of psychol-
ogy ln classical, medieval, and Renaissance thought. De-
velopment of psychology as a science In nineteenth and 
twentieth centurle& Historical roots of contemporary prob-
lems. 602: Phllosophlcal and methodological problems of 
psychology. Traditional and contemporary procedures and 
strategies ln the study of psychology. 603: Traditional and 
contemporary theoretical approaches to learning, sensation-
perception, personality, development, and abnormal 
psychology. 
604. Cognition. (3~) Cr. 3. F. Prerequisite: 504. Ad-
vanced experimental Investigation and theory of cognitive 
processes Including thlnklng, problem-solving, ana con-
ceptual behavior. 
606. ~ology of Motivation. (2-0) Cr. 2. W. Prereq-
uisite: 503 or 504~ Major research findings and theoretical 
concepts ln the psychology of motivation. 
620. CounseUng Process and Dynamic& (3-2) Cr. 4. 
F. W. S. Prerequisite: 522. Advanced theory and practice 
In psychological counseling with emphasis on appllcatlon 
of counsellrig and testing technlque& Case studies and 
role playing. 
631. Seminar In Exceptional Intelligence. (2-0) Cr. 2 
each tlme taken, maximum of 10 credits. F. Prerequisite: 
508 or 530. Psychological characteristics of the mentally 
deficient, gifted, and creative. Theoretical views, current 
research In learning and cognition, perception, language, 
motor skUls, adjustment. lmpllcatlons for clinical and ed-
ucational practice. 
63& Teaching of Psychology. (3-0) Cr. a. W.S. Prereq· 
ulslte: Enrollment ln Ph.D. or terminal M.S. program In 
psychology, completion of at least one year graduate 
study, pelmlssion of Instructor. Orientation to teachlng 
of psychology at college level: academic Issues and prob-
lems, Instructional and evaluative technlques. 
691 Practlcum In Psychology. Cr. var. Prerequisite: 
Permlsalon of Instructor. Supervised practice and experience 
ln the following fields of specialization In applied psy-
chology. 
A. Counseling. 
B. Industrial. 
C. School Psychology. 
D. Individual Testing. 
E. Teachlng. 
692. Seminar In Psychology. (1-0 to 3-0) Cr. 1 to 3 
each time taken. Offered when demand warrants. 
A. Counsellng. 
B Educational-Developmental. 
C. General-Experimental. 
D. Industrial-Organizational. 
E. Psychometrics. 
F. School Psychology. 
G. Soclal. 
699. Research. 
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Sociology and 
Anthropology 
George M. Beal, Chairman of Department 
Professors: Bohlen, Bultena, Dean, Gradwohl, Klonglan, 
L'!nden (Emeritus), Mulford, Ron Powers, Warning, 
R1chard Warren. 
Associate Professors: Chang, Cohen, Ed Powers, Yoesting. 
Assistant Professors: Braito, Bruton, Goudy, Hraba, 
Johnson, Keith, Miller. Richards, Rogers, Schafer, 
Specht, Tait, Whiteford, Wilcox, Yep. 
Instructors: Deskin, Ringle, Michael Warren. 
Visiting Lecturers: Lee, Nagel. 
Undergraduate Study 
The department offers work for the degrees Bach-
elor of Arts and Bachelor of Science with m~ors 
in sociology and anthropology, and work for the 
degree Bachelor of Science in pubhc service and 
administration in agriculture. Programs of study 
offered in both the College of Agriculture and the 
College of Sciences and Humanities are outlined 
in this section. For the undergraduate curriculum 
in sciences and humanities, with ~ors tn sociology 
and anthropology, leading to the degrees of Bachelor 
of Arts and Bachelor of Science, see Sciences and 
Humanities, Curriculum. For the undergraduate cur-
riculum in agriculture, with m~or in public service 
and administration in agriculture, leading to the 
degree Bachelor of Science, see Agriculture, Cu"iculum 
in Public Service and Administration in Agriculture. 
College of Sciences and 
Humanities-Sociology 
A m~or in sociology can serve as a liberal arts 
education; as preparation for various positions in 
social service and related occupations; as background 
for professional education in such areas as social 
work, law, and theology; or as a basis for graduate 
professional training as a sociologist in academic, 
government, business, and industrial settings. 
A program of study which meets the needs and 
interests of the student will be developed in con-
sultation with the nuijor adviser. Programs of study 
will include 134, 201, 302, 305, and 310. Programs 
leading to a Bachelor of Arts degree will emphasize 
additional course work in groups I and I I of the 
general education requirements. Programs leading 
to a Bachelor of Science degree will emphasize 
additional course work in group Ill of the general 
education requirements. Programs for both degrees 
will place emphasis on additional course work in 
group IV of the general education requirements. 
Some of the possible fields of concentration are 
family sociology, leisure and environmental resources, 
criminal justice system, industrial sociology, research 
methods and statistics, community (urban and rural 
sociology), social change and sociology of develop· 
ment, social welfare, complex organization, human 
population and ecology, and sociological theory. 
College of Sciences and 
Humanities-Anthropology 
An undergraduate m~or in anthropology can 
serve as the nucleus for a general liberal education, 
or as the prerequisite for graduate training quali· 
fying a person for positions in ( 1) college and uni· 
versity teaching, (2) research, and (3) administrative 
and applied positions in government and museums. 
Fields of anthropology are cultural anthropology 
(ethnology, social anthropology, archaeolo~, psychol-
ogical anthropology, and anthropological linguistics), 
and physical anthropology (man's biological evo· 
lution, constitution, and modern variations). Under-
graduate students may obtain experience in archae-
ological and ethnological research. Anthropology 
m~ors may elect either a Bachelor of Arts or a 
Bachelor of Science degree. A Bachelor of Arts 
degree is obtained by fulfilling the college general 
education requirements plus 10 additional credits 
in Group I and/ or Group IV. A Bachelor of Science 
aegree is obtained- by fulfilling the college general 
education requirements plus 10 additional credits 
in Group III. 
Undergraduate students with m~on in anthro-
pology usually include the following courses in their 
programs: l11, 218, 219, 220, and 221. Excellent 
supporting courses directly related to anthropology 
will be found in sociology, psychology, zoology, 
genetics, history, political science, philosophy, earth 
science, and economics. Undergraduates mi\ioring 
in anthropology may elect these areas or othen 
as minon. Anthropology m~on may elect a second 
major in International ~t•tdies. Undergraduates major· 
ing in sociology, and ~on outstde the department 
may minor in anthropology. 
The principal subdisciplines of anthropology are 
represented by the following: 
1. General Cultural Anthropology and Ethnology: 
111, 218, 313, 321, 322, 323, 325, 333, 340, 
421,424,425,430,490B. 
2. Archaeology: 220, 420, 426, 428, 429, 490A. 
3. Psychological Anthropology: 422. 
4. Anthropological Linguistics: 221, 400. 
5. Physical Anthropology: 219, 490C. 
College of Agriculture-Public 
Service and Administration 
in Agriculture 
The cuniculum in public service and adminiltra· 
tion in agriculture is des~ed for students who 
desire an interdisciplinary education to pursue a 
career with agriculturally related governmental and 
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private agencies, or with busines~es an~ ind.ustries 
which are concerned with pubhc serv1ces m ag-
riculture. Students will explore the planning and 
implementing of agriculturally related programs in 
communities (town, city, or county), multi-county 
areas, states, regions, and at the federal level. 
The curriculum has a broad base of general 
education subjects including credits in communications, 
mathematics, physical and biological sciences, and 
the social sciences and humanities. The technical 
subjects represent a combination of sociology, eco-
nomics, government, and technical agriculture, with 
emphases in social and economic change, history 
of public services, complex organizations, inter-agency 
relationships, community leadership, community ac-
tion, adoption and diffusion, group dynamics, land 
utilization, and political and legal behavior as they 
relate to agriculture. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with majors 
in sociology and rural sociology and minor work 
for students majoring in other departments. Within 
the major of sociology, students may specialize in 
family, complex organization, population, research 
methods, community, social change, theory, and 
leisure and environmental resources. \Vithin the soci-
ology major students may specialize in anthropology 
at the Master's level. 
The department stipulates no language requirement 
for either the degree Master of Science or the degree 
Doctor of Philosophy. However, it may be relevant 
in individual cases to specify competence in one 
or more languages. 
The department is a cooperating department 
in the industrial relations program. (See Industrial 
Relations.) 
Courses open to graduate students for minor 
credit only: 
Sociology: 400, 401, 409, 410, 411, 415, 420, 
430, 440, 445, 450, 464, 471, 473, 480, 482, 483, 
485, 486. 
Anthropology: 400, 420, 421, 422, 424, 425, 
426, 428, 429, 430. 
Counes Primarily for Undergraduate Students 
Courses in Sociology 
•110. Odentatlon to Public Senlce and Admlntatratlon 
ID d~ture. (1.0) Cr. R; F. Survey of publlc service 
an agmlntstratlon ln agriculture. 
•tao. Rurallutltutlona and Organbatlona. (~)Cr. 4. 
F.fo. W. S. Analyala of basic Institutions and orpnlzatlons 
undd ln ruial soc1ety. Emphasls on structure, functions, 
an IOClal ~e in nonmetroPGlltan lnstttutlon& Effects 
of group relatlona on human behavior. The department 
recommlled 8nds that credit in both 130 and 134 not be ap-P toward graduation. 
lk IDtroductlon to SodoJogy. (3-0 or 4-0) Cr. 3 or 4. 
F.W.S.SS. An~ala of the effecta of ~ relations on 
human behavior; interrelations of personamy, group, com-
munity, and culture; major social processes, practical study 
of society. The department recommends that credit in 
both 130 and 134 not be applled toward graduation. 
136. Social Problem& ( 4.0) Cr. 4. F. W. S.SS. Prerequisite: 
130 or 134. Nature and meaning of social problems; inci-
dence and characteristics of selected social problems of 
major publlc interest; analysis of proposed solutions. 
201 Sociological Inquiry and Social Organization. (5.()) 
Cr. 6. F.W.S.SS. Prerequisite: 130 or 134. A sy:stematlc 
examination of theory-building tools applled to the social 
organization of society. 
219. Courtship and Marriage. (3.0} Cr. 3. F. W.S.SS. 
Prerequisite: 130 or 134. A person-centered analysis of 
courtship and marriage relationships; contributions of the 
various fields of knowledge to the understanding of court-
ship and marital adjustment. 
227. Sex Roles in Modem Soclety. (3-0} Cr. 3. W. Pre-
requisite: 130 or 134. Examination of changes in sex role 
learning, feminlty-mascullnity, sex role conflicts, and socio-
cultural value patterns. 
264. Group Dynamic& (2-3) Cr. 3. F. W. S. Prerequisite: 
130 or 134. Planning and conducting group activities; 
relation of group dynamics and group techniques to group 
productivity; laboratory, group analysis, field practices. 
300. Race and Minority Group . Relation& ( 4-0} Cr. 4. 
F. W. S.SS. Prerequisite: 1:JO or 134. Minority groups and 
social structure; analysls of causes and consequences of 
group conflict with emphasis upon prejudice and discrimina-
tion in the United State& 
302. Research Methods ln Soclology. (4-0} Cr. 4. F.W.S. 
SSIL Prerequisite: 201. Research design, field procedures 
and analysis of data. 
304. Introduction to Soclal Ecology and Population 
Studies. (~} Cr. 3. F. W.S. SS. Prerequislte: 130 or 134. 
Concepts of social ecology; population problems; size, com-
position, and distribution of population Change. 
305. Social Psychology: A Sociological Perspective. (4-0). 
Cr. 4. F.W.S.SS. Prerequisite: 130 or 134. Examination 
of social behavior with emphasis on development of self, 
attitudes and attitude change, interpersonal relations, small 
groups, and collective behavior. 
*310. Community. (3-0) Cr. 3. F. W.S.SS. Prerequisite: 
130 or 134. Comparative analYsis of the institutional struc-
ture of rural, urban, and suburban communities; community 
as an ecological and social system; power relationships. 
33L Sociology of Poverty. (3-0} Cr. 3. F.S. Prerequislte: 
130 or 134. Conditions of poverty; determination of poverty 
levels; studies of lnequallty, concentrating on the poor; 
attitudes toward poverty. 
332. Conlllct and AccommodaUon. (~) Cr. 3. F. Pre-
requisite: 130 or 134. Functions of social conflict, strateJdes 
and technlques of confilct and accommodation, dlstributlon 
of power, socletal mechanisms for con.ftlct management 
and resolution. 
340. Sociology of Compliance aud Dellnquency. (3.0} 
Cr. 3. F.W.S. Prerequisite: 130 or 134. Analysis of Society's 
regulatory processes tbrouah soclalizatlon and soclal con-
trOl, ways individuals develop perceptions toward a crim-
inal Justice system, facllltatlOn of this process by societal 
reaction& 
34L Soclology of Deviance and Criminology. (3-0} Cr. 3. 
F. W. S. PrerequlSite: 130 or 134. Meaning, identification, 
and causes of deviance; recruitment from deviant to nor-
mal Identities; role of soc1al Institutions ln correctlon, con-
trol, and prevention of deviance. 
380. Sociology of Work. (3-0) Cr. 3. F. W.& Prerequisite: 
Sbt credits ln soclology. Work, worker adjustment and 
allenatlon, constraints Of technlque, formal and Informal 
aspects of work organization& 
•882. Sociology of AKrfcuJt;ural Marketblg Firm& (~) 
Cr. 3. & Prerequlslte: 130 or 134. Soclolciglcal an~als 
of .:nercbandismg, marketing, and 1;11anagement ln lOcal 
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retall agricultural supply and marketing firm& Internal 
analysis of retall fl.rms, their relation to the distribution 
system and to consumer& 
400. History of Sociological Thought. (3.0) Cr. 3. W. 
Prerequisite: Nine credits ln soclology. Origin and deve~p­
ment of sociological thought from earliest times to 1860. 
40t Contemporary Sociological Theories. (4-0) Cr. 4. 
S. SSIL Prerequisite: Twelve credits ln soclology. Analysis 
of major theories from 1860 to present. 
•409. Sociology of Rural Llfe. (4-0) Cr. 4. F. Prereq-
uisite: Six creditS In sociology. Changing characteristics 
of rural soclety; human relationships, values, Institutions 
affected by changing population, technology and agricul-
tural practice& \ 
410. Urban Sociology. ( 4-0) Cr. 4. F. W. S. SS. Prereq-
uisite: Six credits In sociology. Growth, structure, and 
functions of the clty; urban-soci&l relation& 
•411. Societal Change and Development. (3.0) Cr. a 
S. Prerequisite: 130 or 134. Contemporary changes In rural 
and urban society wlth analysis of soclallnstitutlons, social 
organizations, and soclal value& Theories of social change. 
Adequacy of existing soclal structures to meet needs of 
people. Alternative development structures and strategies 
to meet changing need& 
•415. Adoption and DUruslon of Innovations. (3.0) Cr. a 
W. Prerequisite: 130 or 134. Processes of adoption and 
diffusion of lnnovaftona. Factors related to differential rates 
of adoption of new technology, such as sources of informa-
tion, attitudes, values, knowledge, and personal and social 
cbaracterlstlca. 
•420. An~sls of Complex ~ona. (3-0) Cr. a 
F. Prerequislte: Slx credfts In sociology. Organizations 
as bureaucratic social systems. Emphasls on creation of 
organizations and agencies and their lntemal operations; 
Unkages among agencies and to the general public. 
430. Soclal StraWlcation. (3-0) Cr. a F.W.S.SS. Pre-
requisite: S1x credits ln sociology. Theories of soclal 
stratlftcatlon and soclal class; caste, estate, and class 
stratlflcation &)'Stems ln various soclal structures; analysls 
of studies of class In America; types and measurements 
of mobility. 
440. Systems Analysis of Crfmlnal and JuvenUe JUBtlce. 
(3-0) Cr. a W. Prerequislte: 340 or 341. Crlmlnal and juvenlle Justice: detection, labeling and arrest, prosecution, 
adjudication, sentenclng, Imprisonment, release, revocation. 
44&. Population Studlea. (3.0) Cr. a S.SSL 1974, SSIL 
1975. Prerequisite: 130 or 134. Dynamics of populatlon 
development with emphasls on theories of population; fer-
tility, mo~!t· and migration as componenta OfpoPUlation 
change; te mques of measurement of demographic phe-
nomena; projection of population trend& 
450. Human Ecology. (3-0) Cr. 3. F.W., SSII. 1974, 
SSI. 1975. Prerequisite: Six credits ln sociology. Develop-
ment of human ecology as a discipline and Ita relation-
ship to general ecology; baslc concepts, theories, and 
methods developed by .numan ecologiSts as applied to 
the study of cities, community structure, soclal areas, and 
sociocultural elements as determinants Of man•a relation-
ship to environment; the ecosystem as a frame of ref-
erence. 
45-l PteJd Observation aad Practice. Cr. var. Not more 
than 16 credits may be counted toward graduation. Pre-
requisite: Permlsslon of Instructor. SuperVised practice In 
establlshed organJzattons and agencies. 
• A Rural Organlzatlona and Group Work Agencies. 
B. Industrial Plants and Related OrganJzatlona. 
D. Famlly Llfe Education and Agencies. 
460. Obeervatlon 8Dd Prac:Uce ID CrlmiDal aad Juvenile 
Jutlce. Cr. var. from 8 to 16 credit& F.W.S.SS. Prere~ 
ulslte: Permlsllon of Instructor. ~ of the crlmlnal juvenUe Justice systems and soclal control processes. Super-
vised placement In a DOllce department, prosecutor's offlce, 
court, probation ancf parole depar:tment, penitentiary, ju-
\ enlle correetlonallnstltutlon, or related agency. 
46L Social Welfare. (3-0) Cr. 3. F. Prerequlslte: Nine 
credits In soclology. PoUcy lssues, comparative lnstltutlonal 
analysis (hlstoricBJ and cross-cultural), nonnative and or-
ganizational structure. 
462. Social Work Theories aDd Practice& (3-0) Cr. a 
W. Prerequisite: 461. Current theodes and practices In 
social case work, group work, and community organization. 
463A, 4638. 8oc1al Work Sldlla and Field Placement. 
Cr. 5 each. 463A: W.; 463B: S Prerequisite: 463A: Con-
current registration in 462, permlsslon of Instructor; 463B: 
463A, perinlsslon of instructor. 463A: Speclftc principles 
and methods of soclal work. 463B: Fteld Dlacement ln 
selected welfare agencies under profeaslonai supervlslon. 
It ls strongly recommended that students who take 463A 
take 463B as wen 
•4M. Community Action. (3.0) Cr. 3. F.S.SSL Prereq-
ulslte: 20t CommUnity analysis of moblUzation and or-
ganization of human and soc18.1 system resources for soclal 
action program& 
47L Soclology of Education. (3-0) Cr. a F.SSS.· Pre-
requisite: 130 or 134; Educ 204 for education majora. 
American schools as soclal organizations, as commUnity 
institutions, and as socialization agents. 
473. SocloJogy of Youth. (3-0) Cr. 3. F. W.S.SS. Pre-
requlslte: 130 or 134. Soclological analysis of the develop-
ment of youth subcultures In society; sociallzation In 
complex Socle~ and the soclal tmpllcatlons of youth tran-
sltlon lnto adult culture. 
480. Industrial Soclol~. (3.0) Cr. 3. W. Prerequisite: 
380. Impllcatlons of techDOlogical change on modem in-
dustrial organizations; social consequences of automation. 
• 482. Social Behavior and Environmental Reeourcea. 
(3-0) Cr. a F.S.SSIL Prerequisite: 130 or 134; Blol 103 
recommended. Natural resource problema, vah.ie orienta-
tions toward the environment, enVironmental quaUty and 
quantity as social problema, conservation as a IOclal move-
ment, organizational patterns ln resources management. 
•483. Sociology of Lelaure 8Dd Recreation. (3-0) Cr. 3. 
W.S.SSL Prereqillslte: Six credita In aoclology. The IOclal 
stgnlflcance of leisure, the human values m leisure-time 
pursuits, evaluation of current uses of leisure, the eoclal 
lnstltutlonal structure and functional systems of soclety 
related to' leisure behavior. 
485. Soclology of the ~. (3-0) Cr. 8. F.W.S.SS. 
Prerequisite: 130 or 134. AnBlysla of the famUy as a 
group; Culturallnfluences, group processes, and lnatltutlonal 
aspect& 
486. Sodal Power. (3-0) Cr. & W.SSS. Prerequlslte: 
130 or 134. Genesls ot leadershlp, leader.tollower roles 
and leader ~s In modem IOClety, case atud1ea of con-
tempor~ tlieorlea. A soclological analysla of community 
leaderahlp. Review of AndJnge relative to formal and ID· 
formalleliderahlp patterns ln the community organlzatlon& 
ImpUcatlona of Ieilderahlp patterns for commumty action. 
490. 8Deda1 Problem& Cr. 1 to 5 each time taken. 
Prerequiafte: Nine credits ln sociology; pennlaalon of In· 
structor. 
A. General Sociology. 
• B. Rural Soclolol)'. 
C. Social Problema. 
D. Industrlal SocloloBY. 
:& Famlly Sociology. 
K Honora. 
J. Senior Semlnar. 
K. Soclology of SmaD Group& 
• Admlnlstered through the Collep of ~ture. eour ... 
not marked by an aiteriak are admtnlatered throush the 
College of Sclences and Humanities. 
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Coones Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
Courses in Sociology 
500. Intermediate Soclologicallnqulry and Theory. ( 4..()) 
Cr. 4. F. Prerequisite: 401. Science and sociology. Units 
of sociological ana_lysis. Taxonomies in sociology; concepts, 
subconcepts, levels of concepts. Elements of systematic 
socioloJdcal theory; propositions, explanation, prediction, 
cause. lJ se of sociological theory in research. 
51 L Intermediate Research Methodsln Sociology. (4..()) 
Cr. 4. F. Prerequisite: 302. Problem selection; experlmental 
design; construction of instruments; collection, interpreta-
tion, and reporting of data. 
520. Advanced Social Psychology: A Soclologlcal Per· 
spectlve. (3.0) Cr. 3. W. Prerequisfte: 500. Contemporary 
theories of symbolic interaction, exchange, role, and ref-
erence group; dramaturgical ana ethnomethodological ap-
proaches. 
521. Small Groups. ( 3-0) Cr. 3. All S. , offered 197 4. 
Prerequisite: 305 or Psych 380. Examination of alternative 
theoretical models for analyzing small groups. Method-
ological approaches and research findings. 
525. Collective Behavior and Social Movements. ( 3-0) 
Cr. 3. F. Prerequisite: 305 or Psych 380. Inquiry into 
the nature of individuals and societal conditions related 
to mass behavior such as crowds, mobs, riots, and social 
movements. 
530. Social Organization. (3-0) Cr. 3. S. Prerequisite: 
500. Contemporary theories of group structure and pro-
cess. Factors affecting the structure of society; classifica-
tion of basic social forms. 
•532. Complex OrRBDizatlons. (3-0) Cr. 3. All S., of-
fered 1974. Prerequis1te: Nine credits in sociology. Com-
parative analysis of complex organizations. Empliasis on 
current theoretical models, recent research, and method-
ological innovations. 
•533. Models of Community. (3..()) Cr. 3. All S. of-
fered 1974. Prerequisite: Nine credits in sociology. E;. 
phasis on different models or frames of reference used 
in community analysis. Theoretical and methodological 
tools, current views of community problems and explanation 
of social and ,cultural change presented for eaCh model 
•5M Inter-Organizational Relations. (3-0) Cr. 3. Alt. 
S., offered 1975. "llr~j~lslte: Nine credits in sociology. 
Theories of inter-or ational relations; models of co-
ordination; guidelines for establishment and maintenance 
of interagency cooperation. 
• 538. Sodology or Leisure. ( 3-0) Cr. 3. Alt. SSL , offered 
1974. Prerequisite: Nine credits in sociology. Causes and 
functions of lelsurei. conceptual and methOdological prob-
lems; social psychological and structural factors related 
to leisure behavior. 
540. Contemporary Theories or Soclal Change. (3-0) Cr. 
3. S. Prerequisite: 500. Examination of contemporary the-
ories of soci8.1 change. 
• 54& Sodology of Environmental Resources. ~a.()) Cr. 3. 
Alt. SSL, offerea 1975. Prerequisite: Nine credits in soci-
ology. Environmental values and institutional patterns 
affecting man's use of natural resources; social factors in 
natural resources management; environmental quality as a 
social problem. 
650. Prlndplee or Population. ( 3-0) Cr. 3. F. Prereq-
uisite: Graduate classiflcatlon. Survey of theories and basic 
concepts of soclal demography; determinants and conse-
quences of population change; technlques of measuring 
demographic plienomena; survey of current research. 
566. Social Order and Soclal Conflict. (3-0) Cr. 3. Alt. 
F., offered 1974. Prerequisite: Nine credits in sociology. 
Sociological analysis ofP9wer, power structure, mass society, 
and ellte formation; conruct management. 
575. Social Change and the Family. {3-0) Cr. 3. F. 
Prerequlslte: 485. Ari8lysls of the interrelationships of the 
family institution and social change; industrialization, ur-
banization, modernization, mobllty. Functions of the family 
in a modem and changing society. 
590. 8peclal Topics. Cr. 1 to 5 each time taken. Pre-
requlslte: Fifteen credits in sociology, senior or graduate 
classlflcation. 
A. General Sociology. 
C. Social Problems. 
D. Industrial Sociology. 
E. Famlly Sociology. 
• F. Leisure and Environmental Resources. 
G. Social Stratlflcation. 
H. Sociology of Religion. 
• R. Rural SOciology. 
Courses for Graduate Students, major or minor 
Courses in Sociology 
• 600. Advanced Theory Construction. ( 3-0) Cr. 3. W. 
Prerequisite: 500. Contemporary theory construction In 
sociology, concept formation, models in sociology, stages 
in development of sociological theory. Formal strategies 
to theory construction. 
605. Historial Soclologlcal Theory. (3-0) Cr. 3. S. Pre-
requisite: 500. Philosophical and theoretical bases of soci-
ology. Historical antecedents of contemporary sociological 
theories. Comparison of varioUs schools in sociology. 
606. Sociology of Knowledge. (3.()) Cr. 3. Alt. W., offered 
1974. PrerequiSite: Nine credits in sociology courses car-
rying graduate credit. Sources and consequences of ide-
ologies, with speclal reference to intellectual, cultural, and 
social movement& 
61 L Sociological Measurement. (3-0) Cr. 3. All W., 
offered 1974. Prerequisite: 500, 51 L Principles of measure-
ment of major sociological variables. Foundations of mea-
surement; types of socloloJdcal variables; construction of 
sociological measures, indices, and scales; methods of 
data collection. 
•618. Causal Models in Soclology. (3-0) Cr. 3. All S. L 
offered 1975. Prerequisite: 500, Stilt 401. The notion ot 
causallcy in sociology, cause in social theoey and in social 
method, contemporary approaches to causal analysis. 
•626. Role and Reference Group Theory. (3..()) Cr. 3. 
Alt. S., offered 1975. Prerequisite: 520. Examination of 
major approaches to role and reference groups analysis. 
•642. Soclology of Adoption and Diffusion. (3-0) Cr. 3. 
All F., offered 1973. Prerequisite: 520 and either 530 
or 540. Sociological aspects of adoption and diffusion of 
new Ideas and technology. Discussion of adoption models 
and factors related to rates and intensity of adoption and 
diffusion. Adoption unit characteristics related to rates 
of adoption. 
•644, 8oclal Action and Community Change. (3-0) Cr. 3. 
Alt. W., offered 1975. Prerequisite: Nine credits in soci-
ology. Comparative analysis of models and strategies for 
lnstlgated BOclal action. Primary emphasis on community, 
although applications considerea to other area-based sys-
tems. 
698. Seminars in Soclology. ( 3-0) Cr. 3 each. 
A. Social Theory. 
B. Social Organization. 
C. Population. 
•D. Social Interaction and Communication. 
E. Social Disorganization. 
F. Social Change. 
G. Human Ecology. 
H. Research Methods. 
J. Industrial Sociology. 
L Current Emphases in Marriage and the Family. 
M. Research in Marriage and the Faml]y. 
•p. Current Research. 
S. Small Grour Theory and Research. 
W. Sociology o Education. 
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699. Research. 
• A Rural Sociology. 
B. General Sociology. 
• Administered through the College of Agriculture. Courses 
not marked by an asterisk are administered through the 
College of Sciences and Humanities. 
Courses Primarily for Undergraduate Students 
Courses in Anthropology 
11 1 Introduction to Anthropology. ( 3-0) Cr. 3. F. W. S. SSL 
The study of man: scope, methods and subftelds of anthro-
pology. An integrated blocultural approach to the under-
stanCilng of man through tlme and space. 
218. Cultural Anthropology. (4-0) Cr. 4. F.S.SSL Pre-
requisite: 111. Anthropological concepts and technlques 
for understanding world culturalslmllarlties and dlfferences; 
universal aspects of human experience, including the famlly, 
economic, poUtical, and religious systems examined in 
cross-cultural perspective. 
219. Physlcal Anthropol~. (3-2) Cr. 4. W. Prereq-
uisite: 111. Human origins, fossU man, dlfferentiation into 
races; physical anthropology of the llvlng; interplay of 
biologiCal and cultural factors in human evolution 
220. Archaeology. ( 3-2) Cr. 4. F. Prerequisite: 111. 
The nature of archaeological evidence and interpretation 
Origin and development of culture from Paleolltlilc assem-
blages through clvillzation 
~21 Anthropological LlnJrulstica. ( 4-0) Cr. 4. S. Pre-
recfuisite: 11 L Introduction to cross-cultural study of lan-
guage and communication Application of baslc Ungulstic 
tecllnlques in anthropological study of communication, and 
conceptual aspects of cultural systems. 
313. The Famlly In Cross-Cultural Perspective. (3-0) 
Cr. 3. S. Prerequisite: 11 L Comparative study of the 
functioning of household, residential, and extended kln-
shlp groups in cross-cultural perspective.i operation ofthese 
groups to accom_pllsh the function of "tamUy" as concep-
tuaHzed ln our culture. 
321 Comparative Studies of Wor10 Cultures. (3-0) Cr. 
a S. Prerequisite: 11 L A comparative survey of cultural 
patterns ana social institutions on a world-wide basis; 
representative groups withln a framework of culture areas. 
322. The American Indian. (3-0) Cr. a W. SSL Pre-
requisite: 111. Origin and distribution of New World pop-
ulations; survey of culture areas and patterns of the native 
peoples of North America; problems of contact and ac-
culturation 
323. ContemporllJ'l' Latin American Cultures. (3-0) Cr. a 
Alt. F., offered 197a Prerequisite: 111. Cultural back-
grounds of contemporary groups ln Middle and South 
America· hlstoric and present lioclo-cultural systems of 
Indian, Negro, and Mestizo groups; institutionaliZed values 
1n Latin American culture. 
\325. Native Peoples ofMlddle and South America. (3-0) 
Cr. 3. Alt. F., offered 1974. Prerequisite: 111. OriJdn and 
distribution of native populations in Middle ancf South 
America; survey of cultural patterns of dlfferent ethnic 
groups; Aztec, Maya, and Inca clvl.Uzationsi anthropol-
ogic81 approaches to problems of aborlgiruu American 
culture hlstory; European contact and acculturation. 
333. Anthropological Perepectlves on Black America. 
(3-0) Cr. 3. F. Prerequlsite: f11, permission of instructor. 
Race relations 1n the Americas; ethnological approaches 
to their study ln cross-cultural and blstorlcal perspective; 
contemporary ethnography of Blacks in the U.S. 
340. Anthropological Perspectnres ofRellgion. (3-0) Cr. 3. 
W. SSIL Preregulslte: 111. Maglco-rellglous systems. Soclal 
integration of the supernaturBL Natlvistlc cults and re-
vivalism. Changes lD aboriginal systems Influenced by 
Western and Eastern rellgiona. 
400. Language and Culture. (3-0) Cr. 3. W. Prereq· 
ulsite: 218. strUcture and deslgn of language; language 
and cotmltlon; semantics; ll~stic change; aoclal and 
lingulstfc aspects of verbal behavior; language, world view, 
ana cognitive style. 
420. Archaeology of North America. (3-0) Cr. 3. S. 
Prer~uisite: 220 or 322. Preblstoey and early hlsto~ of 
North America as reconstructed from archaeoloKlcal ev· 
idence, peopling of the New World, major culture tilstorical 
developments north of the Rlo Grando. 
42L Kinship In DUI'erent Culture& (3-0) Cr. 3. S. Pre· 
requisite: 218 or 313. Kinship theory, comparative anal-
ysis of kinship systems, structure and functions of klnshlp 
relations in various cultures. 
422. Psychological Anthropol~. ( 3-0) Cr. 3. W. SSL 
Prerequisite: 21~ Psych 101. Relationship of cultural, 
social.- and personality factors in human behavior; anal· 
ysls of generational transmission of culture. 
424. Ethnology of the Old World. (3-0) Cr. 3. W. Pre-
requisite: 218. Selected Old World cultures. One of the 
fonowing will be offered each winter quarter: 
A. Sub-Saharan Africa. 
B. Europe. 
C. Near East. 
D. South and East Asia. 
E. Oceania. 
425. Culture Change. (3-0) Cr. 3. F. Prerequisite: 218. 
Dynamics of culture contact and cultural evolution; ac-
cUlturation; revitalization and nativistic reaction& 
428. Archaeology of Europe and the Near East. (3-0) 
Cr. 3. Alt. W., offered 1975. Prerequisite: 220. Prehistoric 
and early Uterate cultures of Europe as reconstructed 
from archaeological evidence, prehlstoric background of 
Near Eastern and Mediterranean clvillzationa. 
42& Archaeololdcal Laboratory Methode and Tecbnlauee. 
Cr. 1 to 5. F. W. S. Prerequisite: Three credits ln anthro-
pology, permlssion of instructor. Laboratory processlng 
and analysis of archaeological materials, preparation ol' 
prellminary archaeological report.' 
429. Archaeological F1eld SchooL Cr. 8 to 12. SS. 8 to 
10 weeks. Prerequisite: Three credits 1n anthropology, 
permlsslon of instructor. Summer fteld school for tralnllig 
ln archaeological reconnaissance and excavation tecli· 
nlques; documentation and interpretation of archaeological 
evidence. 
430. Ethnological F1eld Method& (3-0) Cr. 3. Alt. F •• 
offered 197a Prerequlslte: 218, s1x additional credits of 
anthropology or sociology or combination. Concepts and 
strategy or anthropololdC81 field work. participant observa-
tion, tlieory and methoo in collection and analysts of ethno-
graphlc information. 
490. 8Dedal Problema. Cr. 1 to 5 each time taken 
Prerequisfie: Nine credits in anthropology. 
A. Archaeology. 
B. Cultural Anthropology. 
C. Physical Anthropology. 
R Honora. 
Coones Primarily for Graduate Students, 
minor cmly, open to qualified undergraduates 
Courses in Anthropology 
50S. Primate Evolution. (Zool503) See Zoology. 
510. Soclal Anthropology. (4-0) Cr. 4. Alt. 8., offered 
1975. Prerequlslte: 218; 340 or 421; 322 or 424. Historical 
development of soclal an~pology, s_ystematlc survey 
of the structurallst-lunctionalllt apJJroach, speclal analysrs 
of soc1al structure and socla1 organiZation. 
520. Cultural Continuity and Chazure In the Prairie-
Plain.. (3-0) Cr. 3. Alt. 'B., _offered 1'974. Prerequlslte: 
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322 or 420 or 429; 425. Ecological adaptations and socio-
cultural change among Prairie and Pl81ns Indian groups 
through time. 
529. Advanced Archaeological Methods. Cr. 1 to 5. 
F. W.S. May be taken for 8 to 12 credits in summer field 
school Prerequisite: 429, pennlsslon of instructor. Archae-
ological field techniques and laboratory method& Recon-
struction of sociocultural activities from archaeological 
evidence. 
630. Field Problems In theEthnograpbyofContemporary 
SocleUee. Cr. 1 to 5. F. W.S May be taken for 8 to 12 
credits in summer field schooL Prerequ1slte:430,permlsslon 
of instructor. Fleld traln1ng experience ln etlinography, 
problems emphasizing field studies in the contemporary 
societies of tlie world 
550. Hlatory and DevelopmentofAnthropoloJdcal Theory. 
(3-0) Cr. 3. Alt. F., offered 1974. PrerequlSlte: Nine credits 
1n anthropology permission of instructor. Historical de-
velopment of an~pological theories and concepts; system-
atic survey of major theoretical areas of social and cultural 
anthropology; nature of anthropology as a discipline. 
590. Spedal Tople& Cr. 1 to 5. Prerequisite: Fifteen 
credits in anthropoJogyi...~enlor or graduate classlfication. 
A Archaeology of New world 
B. Archaeology of Old World. 
C. Biological Anthropology of New World 
D. Blologlcal AnthroP9logy of Old World 
E. Cultural-Social ArithrOpology of New World 
F. Cultural-Soclal Anthropology of Old World 
G. Linguistic and Cognitive Anthropology of New World 
R Llngulstlc and Cognitive Anthropology of Old World 
Courses for Graduate Students, minor only 
Courses in Anthropology 
69& Advanced ToJ)lcsln Anthropology. (3-0) Cr. 3 each. 
A General AnthropOlogy. 
B. Archaeology. 
C. Cultural Ecology. 
D. Applied AnthrOPology. 
E. Economic AnthroJ)O}ogy. 
F. Psyehologlcal AnthropOlogy. 
G. Political Anthropology. 
H. Urban Antllropology. 
L Magtco-Rellldous System& 
J. KlriShlp Stuate& 
699. Research. 
Soil Science 
For description of courses, see Agronomy. 
SPAN 
Advisory Commitltt: Chalmer j. Roy, Ph.D., Chairman; 
Arthur M. Gowan, Ph.D.; Millard R. Kratochvil, 
M.A.; H. Martin Limbird, Lie. Sci. Econ.; Martin 
Zober, Ph.D. 
Student Project for Amity among Nations (SPA;\;) 
is a program of carefully supervised individual foreign 
study. Participants spend one academic year planning 
research projects and gaining background on the 
country to be visited. Field studies require at least 
eight weeks abroad during the summer. During 
the following academic year participants prepare 
a report qn their investigation and devote appro-
priate effort to the promotion of SPAN. 
Total credits offered are 12: 6 for preparation 
and the field study, 6 for the report and SPA:'\ 
activity. Grades for the first 6 credits are determined 
by the group adviser; for the final 6 credits the 
grades are determined jointly by the project coun-
selor and the group adviser. Classification may be 
in university studies courses or in appropriate formal 
or special problems courses. 
Speech 
William R. Underhill, Chairman of Department 
ProftSsors: Brandt, Drexler, Wilson. 
Associate Professors: Connolly, Dearin, Weaver. 
Assistant Professors: Gouran, Hoopes, Kaufmann, 
Kraemer, Langford, Lohr, Martin, Millsapps, Myers, 
Pheneger, Vallier, Waggoner. 
Instructors: Charles, Cox, Culver, Davenport, 
Eichmeier, Guydon, Hovland, Lemon, Perkins, Stone, 
Thorson. 
Undergraduate Study 
The department offers introductory courses de-
signed for all students as part of their general educa-
tion, as a complement to professional training, or 
as an introduction to further study in the field. 
A student electing to major in speech may submit, 
in c-.onsultation with his or her adviser, a program for 
either the Bachelor of Arts or the Bachelor of Science 
degree. This program of courses may emphasize 
any one of the following options: theatre and dra-
matic arts, interpersonal and rhetorical communica-
tion, telecommunicative arts, or sp,eech correction. 
A student in dramatic arts and theatre or in tele-
communicative arts normally will pursue a Bachelor 
of Arts degree. A student in interpersonal and rhe-
torical communication or in speech correction normally 
will pursue a Bachelor of Science degree. 
Basic instruction in the department is designed 
to establish proficiency in oral communication neces-
sary for successful college work and requisite to the 
demands of personal, professional, and civic life. 
In order to attain an undergraduate l'm\ior in the 
Department of Speech a student must present a 
minimum of 30 crec:hts selected from 300-level or 
above speech courses. A student majoring in the 
department must complete a mmunum of eleven 
hours of writing courses, including English 104 and 
105. Students m~oring in the Department are limited 
to a maximum of 12 credits from Special Topics 
in Speech, 490A, 4908, 490C, 4900, and 490E. 
M~or study in speech can prepare the student 
for a wide variety of later employment opportunities 
depending upon his or her interests, background, 
and abilities. Students can prepare to teach speech 
and dramatic arts in the secondary schools (these 
students will need to see the university statement of 
requirements for teacher certification, and the required 
courses in educauon listed in the catalog under the 
Colltgt of Education). Students can prepare for pro-
fessional work in theatre, radio, television, or film, 
and in such related fields as sales, public relations, 
and publicity. Programs in speech can prepare stu-
dents for graduate study in the various areas of 
speech at advanced college or university levels. An 
undergraduate speech m~or may be used as a back-
ground for premedical, prelegal, or pretheological 
studies as well as for advanced study in speech 
pathology. Moreover, students may select speech 
as a major in pursuit of a liberal arts education. 
Students majoring in other departments or colleges 
may elect speech as one of their minor areas. 
The department offers a speech and hearing 
clinic for students with individual speech or hearing 
problems. The certified speech correctionists are de-
partmental faculty members with special training 
and qualifications in speech and hearing therapy. 
Students who major or minor in speech are 
encouraged to participate in the extracurricular ac-
tivities sponsored by the department. These activities 
include the Iowa State Debaters, Iowa State Theatre, 
and Radio Workshop. Students with primary interest 
in speech also are frequently invited to act in the-
atre production and in student-directed telecommuni-
cative arts programs. 
Graduate Study 
The department offers courses for graduate mirior 
credit in speech as well as supporting work for 
other fields. 
Courses open to graduate students for minor 
credit only are: 327, 329, 375, 378, 385, 431, 432, 
465,466,476,478,479. 
Courses Primarily for Undergraduate Students 
106. The Pelformlng Art& (3-0) Cr. 3. F.W.S. Theatrical 
theory and practice and its lnfiuence on other performing 
arts. 
207. Voice and Dlctlcm. (3-0) Cr. 3. F. W.S.SSL Develop-
ment of effective ~eech habits: voice quality, artlculation, 
pronunclation. lndlvtduallmprovement program& 
20& Pbonetle& (3-0) Cr. 3. F. W.S. Amencan speech 
sounds and the lntemattonal phonetic alphabet, exerclses 
In diction and phonetic transcrlptiOD.' 
21L Fundamentals of 8peecb. (3-0) Cr. a F.W.S.SS. 
Prerequlaite: Engl 105 or 132. Prlnclples of publlc ~eak­
lng, audience aiialysls, Interest ana attentiOn, selection 
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and organJzatton of speech material. dellvery. Practice 
In prepar~ and dellvery of extemporaneous a~ea. 
215. Parllamentary Procedure. (1-2) Cr. 2. F.W.S. Prln· 
clplea and fOm:lB ofparUamentary action pvenllng conduct 
of meetlnaa. Practice In procedures for small poupa u 
well as for larger dellberatlve auembllea. 
223. Intercollegiate Debate aDd l'orellllc.. Cr. 1 to 
3 each tJ.me taken, maximum of 8 credlta. F.W.S. Partlc-
patlon in Intramural or Intercollegiate debate and other 
forensic event& 
230. Teleeommuntcatlve Arts Semmar. (1.()) Cr. R; 
F. W. S. Orientation to maaa media of televlelon, radlo, 
and film; guest lecturers from flelda of commerclal and 
educational broadcaattng and fllm; viewing and diiCUUlon 
or selected videotaped televlalon programs; Informational 
and educational fllma. 
283 234, 235. Television Worbbop. (0-4) Cr. 2 each. 
F. W.S.SSL Prerequlalte: 234: 233; 235: 234. 233: Duties 
of the televlalon director and the production leam; lab-
oratory practice in use of studios and televlalon production 
equipment. 234: Intermediate televtslo~roductlon Involv-
Ing studios of Exhibit Hall and WOI·TV. 235: Extensive 
la6oratory experience in televislon direction, audio and 
camera operation, utilizing speaking and performance pro-
Jects. 
237, 23& Development of the Motion Picture. (2·2) Cr. 
3 each. 237: F.; 238: W. Prerequlaite: Engl 105 or 132. 
237: Early development of motion pictures; Individuals 
responsible for major advances In theory and technlquea. 
238: Recent developments and soclal trends ln motion 
pictures. 
239. Contem~rary Pllm.~2) Cr. a S. PrertK~ulalte: 
Sophomore clasidllcatlon. s of rums and fllmlc tech· 
Diques lnclu4lng shooting edltlng of ftlms; recording 
ana edttlng of muslc and sound from vlewlng contempor~ 
commerclal fllms, experimental films, and Innovative tele-
vision commerclals and ~ubllc service announceme::J 
collating theory and concepts of contemporary ftlms 
rum makers. 
24L Radio Workshop. Cr. 1 to 3 each tlme taken, max· 
lmum of 6 credit& F. W.S. Pre~ulslte: Enal 105 or 182, 
permlealon of Instructor. IntroduCtion to raillo ~· 
In announ~, wrltlng, ~. use of aouncl and mUalc. 
Practice ln mtegratlnj the v8rlous audlo elements In the 
actual production of radio program& 
250. Theatre Practlce. Cr. 1 to 8 each tlme taken, 
maximum of 6 credits. F.W.S.SS. Pre~ulslte: Permlealon 
of Instructor. Practice In ~. dlrectlnl, co~. make-
up, scene constructton, palntbig, or ecene deelgn. 
251. Be~nntng AcUg. (3-0) Cr. a F. W.S. Theory and 
practiCe ln fundamentali ot acting lncludlng focus, recalJ, 
Imagination, and charactertzatlon, with emphaala on pan-
tomfme and lmprovlsatton. 
255. Fundamentala of Modem Theatre Practice& (8-2) 
Cr. 4. F.W.S. Prerequlalte: 106. Theorlea and te=e• 
of play analysis, directing, ~aft, ecenlc ~ , 
stage ltghtlnj, stage costume, deidgn and stage Jnakeup; 
integrated nrOductlon procedurea; experience .ln.Unlveralty Theatre. ,---- · 
305. General SemanUe& (3-0) Cr, 8. F.W.S.SSL Prereq· 
ulslte: Eng! 105 or 132. Nature of aymbollc proceaaea; 
Influence of verbal habits ln.human alfalrs; relatlODahlpl 
between language and pereonal or aodal problems; accur· 
acy In the uae of verbal symbol& 
309. Oral Interpretation. (S.O) Cr. a F.W.S. PrtnclJ:s 
of oral lnterpretaflon; practice In anal,yal1 and re 1 
aloud or literary selection& 
312. Buslneu 8Dd ProfeuJonaJ ~Jdn· (8.()) c~ a 
F. w.s. Pre~ulalte: 21L Fundamen prmclples 1n oral 
communicatiOn for common types of profesalon&l speechea; 
extenalve use of video recOrder fOr diqDoatlc analylla 
of delivery. 
318. Speech lor the CJauroom Teadlez (8-0) c~ a. 
F. S. Prerequlalte: 21 L Oral communication In the teacblns 
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profe11lon; tralDlDg 1D clu81'001D-oriented communlcation 
it.ctlvitlea; extenalve use of video recorder for analysts of 
pre18Dtation. 
817. Group D18cu11loa. (3-0) Cr. a F.W.& Prerequisite: 
211. Practice and procedures of problem-solving groups; 
eommUDlcatlon theories related to group procedure and 
partlclpation. 
81& Leaderlhlp ID Group Dlecuaalon. (3-0) Cr. 3. S. 
~te: 21L Theories of group leaderahlp In the 
form• of group dlaciisalon, symposlum, role-
p g, forums. 
819. Motion Picture Tedmlquea (Jl 319.) See Jour-
aaiiiiD and Mau Commun.lcation. 
322. Aqumentatlon. (3-0) Cr. 3. F.S. Practlce 1D pre-
parlng and presenting argumentative speeches; emphasls 
em ethlcal iuld loglc81 · duties of the advocate; anatysls, 
evidence, reuonlni, attack, and defense. 
82& Debate. (3-0) Cr. 3. W. Debate fundamentals: 
emphule on research, case coDBtructlon, and judging; 
practlceiD various debate forms. 
827. Penuutozt. (3-0) Cr. 3. F. W.& Prerequlslte: 21L 
Ez•mlnatlon of behavioral research 1D persuasion; sclentlflc 
methode of evaluatlng perauutvecommunlcatlon;emphasls 
oa appllcaUon of experimental research. 
828. Penuallve ~•kin~ (3-0) Cr. 3. S. Prerequisite: 
827. Audlellce analy e, attention, perception, suggestion, lotlcal ud emoUonill ~: ethics o1 a pereuaslve speaker; 
UH of vldeotape for analysis. 
88L Televlllon and Radio Broadcutm~ (3-0) Cr. 3. 
W. ~te: Eng1 105 or 132. The American structure 
of radJo.tilevlalon and related Industries; analysla of types 
of prosrama; role of broadcast media ID education, enter-
ta!Dment, and publlc service; standards of evaluation. 
882. Televlalon and Badlo ~ (3.0) Cr. 3. F.W.& 
Prerequlelte: Engl 105 or 132; Theory and practlce of 
dectlve televlalon and radio apeakiDg under closed circuit 
c:oadlti011& 
881. Televlalon Perform&DCB. (1-4) Cr. 3. W.S. Prereq-
uialte: 201. Problems of the televlslon performer;. adaptations 
ID compoalUon and interpretation whiCh themecuum requires 
of the announcer, narrator, master of ceremonies, or actor. 
Studio lltuatlons dellgned to a1d students 1D improving 
performance lldlls. 
M& IDfolmatlve Writing lor Radio and Television. (Jl 
M8) See Joumallem and Mus Communication. 
858. Cottnmlng lor ~. Television, and FUm. (3.()) 
Cr. 3. F.& Prere~te: 255. Costume de!lgn and construc-
tion; teclmlquea Of co~ use of color and materials 
ID theatre, televlslon, and ftlDi costume& 
351. Art of 8tap Makeup. (1-4) Cr. 3. W. Basic tech-nlquea~:redurea, theories, and purposes of stage make-
up; ~ attention to appllcation of makeup comormlng 
to chUacter, JuvenUe, and atylJzed roles. 
880. ~ (2-2) Cr. 3. F. W. Prerequlslte: 255. 
TKbaJcal dra~ for conatructlDg sc~ tools, ma-
terlala, and tec:hnlquesiDconatructlnj and pamtlng scenery. 
882. Creative Dramatic& (3-0) Cr. 3. W.S. Prerequisite: 
Junior ltandiDg, permlu1on of Instructor. Improvlaatlon 
and playmaJdn8 with chlldren and adults In the school, 
home, and communJty; emphaala on the elementary and 
pre8Chool ch1lcL 
36&. ~!lg and SoUDd. (2-2) Cr. 3. S. Prerequlslte: 
380. Role8 of Uihttna and sound ln determlnlng c:lrilmatic 
environment; use of llghtlng and IIOUDd to create total 
artlltlc dect. 
889. Slimmer '1beatnt Pradlcnm Cr. 1 to 6 each time 
taken. m•xtmum of 12 credlt& SS. Prerequislte: Permlaalon 
of IDitructor. Practlc:um In summer etock or repertory 
theatre ~ PlOd~ rehearsal, and performance 
with opportuultlea for apecl•llutlon ln varloua area& 
375. Speech Correction Prlndple& (3.0) Cr. 3. F. W. S. 
SSL Prerequisite: 21 L SJ)eech disorders found among school 
chlldren; methods which the classroom teacher can em-
ploy ln handling these disorders; referral and cooperation 
with the speech therapist. 
378. Stutter1ng. (3.0) Cr. 3. W. Pre~ulslte: 375. Study 
of theories and research on stuttering behavior and meth-
ods of management. 
385. Audiology. (3-0) Cr. 3. & Prerequisite: 375. Re-
lationship between speech and hearing; nature oJ sound; 
hearing conservation; basic audiometric testlng. 
409. Programs ID Advanced Oral Interpretation. (2-2) 
Cr. 3. W. Prerequlslte: 309. Interpretative re8.dlngprograuis: 
Readers' Theatre, Chamber Theatre, lecture recital, and 
others. 
412. 8Deech Crltlclam. (8-0) Cr. a W.& Prerequlslte: 
Nlne credits of speech and permission of Instructor. De-
velopment of speech theory and practice from Corax to 
modem times. Appllcatlon of principles of criticism to 
current publlc speaking practices. 
43L Televlslon Production. (3-0) Cr. 3. F. Prerequisite: 
234, 337. Theory and practice of television production. 
Programs analyzed with reference to staging, llghttng, sound, 
shooting, and switching. 
432. Television Dlrectlon. ( 1-4) Cr. a W. Prerequlslte: 
431. Translation of facts.. Ideas_, emotions, and attitudes 
Into meaningful visual ana aural unages. 
489. Documentary Fnma. (Jl 439) (2-2) Cr. 3. W. Pre-
requisite: 237, or 238, or 239. Analy.als of purpose, styles, 
and structure. 455. Dlrectlna Pl:ri (3.0) Cr. 3. W.& Prerequlslte: 
356, 360. Dlrectlng p s with speclal attention given to 
problems of castlng, re earsal, blocldng, movement, plc-
turlzation, style, mood, and character business. 
465, 466. matory of Theatre. ( 4-0) Cr. 4 each. 465: 
Alt. F., offered 1973; 466: Alt. F., offered 1974. Prereq-
uisite: 465: 106; 466: 465. 465: Theatrical art from anclent 
times to 1800. 466: Theatrical art from 1800 to present. 
476. Articulation Disorder& (3-0) Cr. 3. F. W. Prereq-
uisite: 375. Etiology, nature, and treatment of articulation 
disorders. 
478. Language Disorders of Chlldren. (3-0) Cr. a W. 
Prerequisite: 375. Normal language dev:,~ment, bases 
and diagnosis of language disorders 1D dren, metho-
dologies for habUltatlng chlldren with language distur-
bances. 
479. Practlcum in ~eech Pathology and Audiology. 
Cr. 1 to 3 each time talten, maximum of 6 credits. F. W. S. 
Pre=lslto: Nine credits 1D speech ~athology courses, 
IDcl g 208; permission of instructor. Su~ervfSed cllnlca1 
experience witJi speech and bearing dlsori:lers 1n chlldren 
and adults. 
490. Spedal Problems. Cr. 2 to 5 each time taken. 
Prerequlslte: Twelve credits ln speech, junior classlflcation, 
perm18ston of department chalmian. 
A Rhetoric and Public Address. 
B. SP.Sech Correction. 
C. Theatre. 
D. ~Education. 
E. Radlo, Televlslon, and FUm. 
R Honors.-
49& 'l1le Teaching of Speech. (Educ 495) (3-0) Cr. 
3. W. Prere:qulslte: Educ 305A, 305B, quality polntedt avberage 
of 2. 6 ln 9 credits of speec:h courses deslgna oy the 
department. Problema, methods, and materials related 
to the teaching of ~ch ln the secondary school Par-
ticular attentton to the extracurricular program. 
Courses Primarily for Graduate ~tuctenta, 
minor only, open to quaH&ed undergraduates 
504. Seminar. (3-0) Cr. 4 each time taken, maximum 
of 8 credits. F.W.S.SSI. Pre~ulalte: Twelve credits ln 
speech COUll!le&i permlsslon of matructor. Toplcs may Jn. 
elude rhetorical ind communication theory, current prob-
lems Jn telecommunlcations, or theatre problems faced 
by advanced students. Each time offered the seminar wm 
be ln one of the following areas. 
A Speech Communlcat1on. 
B. Bfoadcastlng. 
C. Theatre. 
D. Speech Education. 
610. Clautcal Rhetorlr. ( 4-0) Cr. 4 W. Prerequlslte: 
412. Greek and Roman tradition ln rhetorical theory, prac-
tice, crlticlam, and pedagogy. 
616. American Publlc Address. (3-0) Cr. a W. Pre: 
~equlslte: Twelve credlts In speech courses, including 412: 
Relations between speakers, speeches, and politiCal or 
historical event& 
632. Radio ProlrJ""m'ng: ProducUon. (2-2) Cr. 3, max· 
!mum of 6 credit& S. Prer~ulalte: Graduate clasalflcation, 
permlsalon of instructor. Creatb;lg, wrltlng, and directing 
of a variety of educational and public JDformation pro-
grams. Research methods, narrative and exposltional Writ-
Ing techniques audio control, direction of talent. production 
procedures. Se\ected programs each week on WOI-FM·AM. 
683. Televlalon ·Production and Direction. (2-2) Cr. 3 
maximum of 9 credlta. F. W. S. SSL Prerequlslte: 235 and 
332; or 432 and pduate clasa1flcatton. Students who 
prevlouel.v have emphaslzed wrl~, Ughtlng, ataglng, new• 
caatlng, demonstration, and performtng wm worlt a8 crews 
to create, write, direct, and produce programs for weekly 
broadcuts on WOI-'IV. 
634. Ftlm Proauct.lon and Dlrectlon. (3.0) Cr. 3. S. 
Prerequlslte: 533 or J1 319. Survey of the fl1m production 
process, lnclu~ writlllg, continuity direction Jlghtlng, 
cinematography, animation, sound, edttlng, speclal effects, 
laboratory operations, anif:uctlon m~ement. Factors 
involved ln futeQ'l'ation of c form and content. 
535. FUm Practlcum. (2-~.) Cr. a each tune taken, max· 
lmum of 9 credit& F. W. S. Prereq¢atte: 534. Application 
of the principles and theory of 534 and prlor courses to 
exercises ln direction, clnematography, sound, llghtlng, 
BP9clal effects, conttnult)!, edl~ and management. De-velo~ment of technical ildlls lnvoived ln mm production 
and Cllrectlon. 
556. Dlrec!lng the Educatlonal 'nleatre Program. (S.O) 
Cr. 3. SSL Prerequlatte: Graduate standlna, pennlsslon 
of instructor. Problems ln directing educatlOnil theatre, 
play selection and new dramatic literature, theatre ·man· 
aget~lent, dlrectln~llege and high sc:hool drama programs, 
conducting high 1 drama contests and festlv8la. 
56& Theory aDd Crltlclam of Dramatic PloducUon. (S.O) 
Cr. a S. SSL Prerequlalte: Nine credits ln courses ln the-
atre or dramatic Uterature. Study of plays 8Ultable for 
~uctlon by sc:hool and communfty groupe. Examination 
of crltlcal theories of play producttOn frOm Arlltotle to 
modem crltlc& 
690. Spedal Toplca. Cr. 2 to 6 each tlme taken, max· 
lmum of 18 credlta. Prerequl&lte: Pennls&lon of department 
chairman. 
A Rhetoric snd Publlc Address. 
B. Speech Correction. 
C. Theatre. 
D. Speech Educatlon. 
E. lfadlo, Televlalon, and F11m. 
Courses for Graduate Students, major or minor 
899. Reeearch. 
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Statistics 
Herbert A. David, Head of DepaJ't!Dent 
Pro/tssors: Bancroft, C. Philip Cox, David F. Cox, 
H.T. David, Fuller, Hotchkiss, Huntaberger, Kemp· 
thorne, Pollak, Sengupta, Snedecor, Strand (Emer· 
itus), B.V. Sukhatme, Warren, Wollna, Zyakind. 
Associate Professors: Arnold, Groeneveld, Han, Hick· 
man, Hinz, Isaacson, Mosier. Meeden. 
Assistant Professors: Baker, Heiberger, Kennedy, 
Mensing, Sposito, S. Sukhatme. 
Instructors: B. Bowerman. Meeker, O'<;:onnell, S~id. 
Undergraduate Study 
For the undergraduate curriculum in sciences 
and humanities, m~or in statistics, leading to the 
degree Bachelor of Science, see Sdmus tmtl Human· 
ities, Curriculum. For the undersraduate curriculum 
in biometry see Africulturt, Curricula. 
The curriculum in sciences and humanities with 
a m~or in statistics is designed to prepare studentl 
for (1) graduate study in statistics, and (2) positions 
as assistants to research worken in business, industry, 
or government. This work may include the following: 
statistical design, analysis, and interpretation of ex-
periments and surveys; statistical quality control; 
sample inspection; high-speed data proceuing; ap-
plication of statistical principles and methods to 
indUstrial research and development, and to indus· 
trial design and specifications; operations research 
to analyze the performance of penona, machines, 
and processes under operational conditions; market, 
sales, advertising, and coDIWner research; cost and 
price analyses; newspaper, magazine, radio, and 
television research; psychological teatiq; public health 
studies. Also, there are opportunities for work in 
statistics that require a m~or in a subject-matter 
field and a minor in statistics. 
Undergraduate llUUon in this department usually 
include the following basic courses in their proarams: 
101, 341, 342, 343, sm, 401, 402, 411, 421, 482. 
A minor is ordinarily taken in mathematica. It is 
also advisable to have a strons minor in a field 
of application. These courses are not to be rqarded 
as statements of fiXed requirements or as a complete 
outline of the work necessary for the ~or. They 
are liven aolely for the convenience of atudenta 
or advisers who wish to estimate the amount of 
basic. nonspecialized study which may be needed. 
The curriculum in biometry is intended for those 
students who desire to apply mathematics and statia· 
tics to problems related to agriculture. The CW'· 
riculum prepares the student to work with research 
!Cientista in apiculture, or for graduate study 'in 
related fields. 
Students intending to do graduate work in Ita· 
tistica normally would take additional counes in 
mathematica. 
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Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with m~or 
in statistics, and minor work for students m~oring 
in other departments. Within the statistics major 
the student may specialize in experimental design, 
general methods, general theory, probability, sta-
tistical computing, survey sampling, or one of the 
many areas of applications (e.g., biometrics\ eco-
nometrics, psychometrics, sociometries, etc.). A spe-
cialization in operations research is co-offered with 
the Department of Industrial Engineering. The Doctor 
of Philosophy degree is offered jointly with other 
departments. Among those with which this degree 
has been offered are Agricultural Engineering, Agron-
omy, Animal Science, Economics, Forestry, Industrial 
Engineering, and Mathematics. 
Prerequisite to m~or graduate work is the com-
pletion of an undergraduate curriculum essentially 
equivalent to the curriculum in Sciences and Hu-
manities at this institution, together with a year 
of calculus and a knowledge of statistical theory 
and methods as contained in Stat 341, 342, 343, 
401, 402. 
The degree Master of Science may be earned 
on either a thesis or nonthesis basis. The nonthesis 
option requires the completion of at least 51 credits 
of acceptable graduate work and satisfactory per-
formance on a written examination. 
There is no uniform language requirement for 
graduate students m~oring in statistics. The depart-
ment encourages the students to prepare themselves 
in foreign languages and in computer language, 
but specific reqwrements for the degrees Master 
of Science and Doctor of Philosophy are at the 
discretion of the student's advisory committee. 
Open to graduate students for minor credit only: 
401, 402, 403, 411, 421, 431, 436, 447, 448, 481, 
482. 
Coones Primarily for Undergraduate Students 
100. Orientation In Statlatlc& (1-0) Cr. R; F. Survey 
of the fleld for students planning or conalderlng a career 
lnatatlatle& 
cal
•to1 PrlndDlee of Statlatlc& (4-3) Cr. 5. F. w.s. Statla-
ti concepts 1n modem eoclety; frequency dlstrlbutiona; 
elements of atatlatical lnfer~:ic, continpncy tables; intro-
ductton to regreaalOn, corr n; analyalil of variance, 
lingle claaalflcatlon. 
... cal• UK Introduction to Statl&Uc& (4-3) Cr. 5. w.s. Statie-
w concepts with emphaala on experimental problema 
from blologtcal fleld& FOr students lD agricultural and blo-
lOSlcallclence& 
•to& lntroductlon to Statlatlca (3-0) cr. 3. F.S. Pre-
requlalte: Math 120 or 130. Statlatlcal concepts with em-~U:U:~B!~~ appllcatlona. ProbabUlty; elements 
For atudm:iain ~troductlon to order atatiat1e& 
•121. Bullneu Admtnlmatton StaUatle& {4-3) Cr. 5. 
F. W.S. Obtaining, presenting and ~ atatlstlcal data:b~~ of location ed ~ralon; the normal dlltrl '"WU; regrealion and corre!af;lOn; time aerlea anal-
yale; lndez numbera; aampllng and sampling dlatrlbutlona· 
telta of hypotheaea. ' 
327. Elem~ Business StatistiC& (3-3) Cr. 4. F. 
Prerequisite: 101 or 127. Appllcatlon of atatiatlcal methods 
to business data obtained from random samples and from 
time series: inference, decision theory, qu8Uty control, 
index numbers, forecasting, and simple Markov processes. 
341, 342, 343. Introduction to Theory of Probablllty 
and Statistic& (3-0) Cr. 3 each. Yr. Prerequisite: Math 
122 or 132. ProbabUlty; dlstrlbution fUnctions and their 
properties; sampllng dlstrlbution; theory of estimation and 
tests of hypotheses; llnear hypothesis theory regression 
and correlatio~i the multivarfate nonnal dlst:ibution; non-
parametric memods. 
380. Statistical Appllcatlona of DIJdtal Computers. (Com 
S 380) (2-3) Cr. 3. F.W.S. Prerequlsite: 101; Com S 201 
or knowledge of computer progre Techniques for 
usin the computer as a tool in the an sis of statistical 
prob¥ems. The department recommends at credit ln both 
380 and 481 not tie anolled towal'd lll'aduatlon. 
401, 402. Statistical Methods for Research Workers. 
(3-3) Cr. 4 each. 401: F.W.SSL; 402: W.S.SSIL Prereq-
uisite: 401: 101 or graduate clasalflcation, 5 credits ln 
mathematics; 402: 40 L The role of atatiatlcs in research 
Introduction to the methods of analyZ!rur data from experi-
ments and surveys. 401: Statisticaf concc,:~pts and models; 
estimation; simple tests of slgnlflcance; llnear regression 
and correlation; introduction to analysis of variance. 402: 
Methods of analysts of variance including cross claaslflca-
tions; introduction to multiple comparisons; factorials; In-
dividual degrees of freedom; multiple regression; covariance. 
403. Nonparametrlc StaUatlcal Method& (3-0) Cr. a 
Alt. F., offered 1974. Prerequisite: 40L Analytical pro-
cedures for statistical data when the dependent variB.ble 
baa ordinal or nominal properties; elaborations of chi-
square procedures; rand~inlzatlon procedures for ranked 
data and data having interval properties; efficiency of 
nonparametrlc procedures and robustness of comparable 
parametric procedure& 
411 Experimental Deslp for Research Workers. (3-0) 
Cr. 3. S. SSL Prerequisite: 402. Methods of constructing 
and anal.vzlrur designs for experimental investigations; 
concepts Of biocldng, ~andomlza'tlon, and repllcatlon; ex-
perimental unit tecb.Jllque; complete block designs; con-
foundlngin factorial ~erlments; incomplete blockdesigns; 
response surface methodology. 
421 Survey Designs for Re~h Worker& (3-0) Cr. 3. 
S. SSIL Prerequisite: 40 L Methods of constructing and 
analyZing deaijms for survey investigations; simple random, 
stratifled, multistage, and multiphaae sampltiig designs; 
questionnaire construction; metliods of estimation; tech-
niques of survey Investigation. 
43L Elementary Statlatlcal QuaBty ControL (3-0) Cr. 3. 
S. Prerequisite: 101 or 401; junior claaslflcation. Applica-
tion of statlatlcal principles to manufacturing. SurVey of 
control chart tecluilque imd sampllng inspection schemes 
now in use. 
438. Genetic Statlatlca for Research Worker& ( 3-0) 
Cr. 3. S. Prerequisite: 411 Statlstlcal concepts ln quan-
titative genetic& Derivation, deflnltion, and estimation 
of genetic parameter& Application of statistical models 
to the dealgn, anal.vsls. and interpretation of quantitative 
pnetic experiments. Genetic and statlstlcal lmpllcatlona 
of common selection procedure& 
448 447, 448. Statlatlcal 'lbeory for Research Workers. 
(3-0) Cr. 3 each. 446: F.; 447: W.SSI.; 448: S.SSIL Pre-~qulalte: 446: Math 109; 447:446 or Math 122; 448: 447. 
Prim~ for graduate students not majoring ln statis-
tics. Eu:iphaals on the aspects of the theory underlvlng 
statistical methods. ProbabUlty 2population dlstrlbutlon fimnalc>.c-tiona and their properties, aampllngdlatrlbutlona, orthogo 
linear functlona, estimation, teats Ofhypotheses, regression. 
•The department recommends that credit for only one 
of the courses 101, 104, 105, 127 be appBed toward grad-
uation. 
481. Proceealng ol8tatlatlcal Data. (Com S 481) (2-0) 
Cr. 2. W. PrereqUisite: 401, Com S 201. lntroductlon to 
~ropmmlng statlstlcal ~sea for reseuch problems. 
The department recommends that credlt in botti 380 and 
481 not be applied toward graduation. 
482. Ploceaalng of Statistical Data. (Com S 482) (2-0) 
Cr. 2. S. Prerequlsite: 402, and 380 or 48L Use of blgh-
speed electronic computers in problema in statlstlcal anal-
ysl& Programming technlques lnclude assembly and com-
pUer routines. 
490. Specla1 Problem& Cr. var. Prerequlslte: F1fteen 
credits in atatlatlca. 
R Honors Program 
Courses Primarily for Graduate Students, 
major or minor, open to quaHfiecl under-
graduates 
&OL Intermediate Statlatlcal Methoda. (S-0) Cr. 8. F. 
Prerequlslte: 402. Bancroft. Special Bltuatlons in the anal-
yale of variance; multiple comparisons; transformations; 
multiple covariance; flttlng of polynomials and nonUnear 
regresslon; extension of chl-aquare appllcatlon& 
505. Peychometrlca. (Psych 605) (3.0) Cr. 8. S. Pre-
requlslte: 402, Psych 440. Wolln& Theories of paycholog-
lcal scallng and measurement; derivation of formulas used 
in reUabWty experiments; useful approximation procedure& 
506. Pactor Analyala. (Psych 506) ( 3.()) Cr. 8. F. Pre-
requlslte: 505. Wolln& Derivation of procedures from the 
general model of factor analysla. Thurstone's Hotelllng'a, 
and Lawley' a factorial method& Criteria for slgnlflcance 
of factor loadings and for testing for mlnlmum nuik. Factor 
rotation. 
50& Soclometrlc Statlatle& (3.()) Cr. a F. Prerequlalte: 
402. Warren. Soclologlcal models, lncludlng linear Diodela, 
and their application to soclol~cal data. Criterion varl .. 
ables selectlon of _predictor varl&.bles, estimation, d~ v~les, realduals, and causal inference& Methods of 
soclologlcal scallng, index constructlon, and composlte mea-
sures. 
511, 512. Design of EQerlmenta. (3-0) Cr. 3 each. 
511: W.; 512: S. Prereq_ulalte: 401; 448 or 541. Zyskind. 
Intermediate theory of ~east squares; claaslflcatory and 
functlonal models, estlmabllit)!, mlaaing observation pro-
cedures and the analyals Of variance and covariance. 
Prlnclples of atatlstlcal de~ tor experlmenqu lnveatlga-
tlons ln biological, agricultural, and lnduatrlal researCh; 
testa; eatlmatton· randQmJzed blocks; Latin-squares; Graeco-
Latln square~; P, 311, and other factorial ay~~; fi:ac-
tlonal repBcauon; slmple &Pllt-olot trials; lntroductlOn to 
quasi-factorial and Incomplete bfock deslgns; determination 
Of optima. 
521, 522. Design of ~ (3-0) Cr. 3 each. 521: 
W.; 622: S. Pre~\llslte: 521: ~~land 448 or 541i 522: 
52L Han, B. V. Sukhatme. Compre.nenslve account OJ aam-
pllns. theory as developed for use ln sample eurveys; 
idmple random, etratlfled, systematic, cluster and multi-
stage aamp_llng; methods of estimation, including ratio 
ancf re~~on technlques; nonaampllng errors; desC11ptlve 
v& analytlcal aurveva. 
531. IDduatrlal 8tattaUca: Proceaa ControL (I E 531) 
(S-0) Cr. 3. Alt. F , offered 1974. Prerequlalte: 343 or 
448. Mensing. Sequential analyala; continuous aamp~ 
plans; statlatlcal process control; coet fuDCtlona and Bayes 
procedures. 
588. lnduatrla1 Statldca: BeUabDity. (1 E 633) (3-0) 
Cr. a Alt. F., offered 197a Prerequisite: 348 or 44& 
Mensing. Prob&blllatlc aapecta of reBabm~ modela; In· 
terence Tor reUablllty parametera; deatpofmUlttcamponent 
systems; replacemem and lnapectlon poJlclea. 
535. BJol~ 8tatl8Uca. (3-0) Cr. 3. S. Prereqwalte: 
402. C.~. Coi. Direct and lndlrect blologlcal assay; doee 
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response curve; parallel llne and elope_ ratlo assay; CI'OBB-
over design; m~tlple assays; quanta! responses; problt 
analyala. 
538, 537. Genetlc Statistic& (Gen 536, 537) (3-0) Cr. 
3 each. 536: Alt. F., offered 1973; 537: Alt. W., olerecl 
1974. Prerequlalte: 402, 448, GeD 340 or Gen S~.or 
Gen 460, and pennlsslon of lnatructor. Pollak. Probabwty 
applied to genetic systems; theoey of lnbre~eattmat!On 
of genetic parameters and teatlDg of genetic eiea; 
models for quantitative inheritance; J)llrtJ.tlon pnotyplc 
variance; covarlancea among relatlvea with random mattDg 
and with aelflng; ~erlmental dealgna for evaluattna para-
meters; phenotypic selection for quantitative tralta. 
588. BcoDomeirlc Statl.tlc& (Econ 538) (3.()) Cr. 3. F. 
Pr~ulslte: 44& Fuller. Generalized linear regreulon 
models, dummy variables~ mlacellaneoua estimation prob-
lema, autocorrelated e~ errors ln variables, multl· 
collnearlty; eltlmatlon of parameters in almultaneoua equa-
tion systems. 
589. ()peratloaa Retearch. (Econ 539, I E 539) (3-0) 
Cr. a Vf. Prerequlslte: 343 or 44& Mensln& Toplca ln 
game theory, programming, and the theory of queues. 
540. ~n• Researc:b llethodl and Economic Anal· 
nla. (Econ 540, I E 540) (3-0) Cr. a Alt. S., offered 
1974. Prerequlslte: 446 or Math 122, and 549 or Econ 
!rq~eS:~~~::O::o::m~::.a~~~~of eel== 
atOchaatlc and variatiOnal_ programmln~ Ap catlona em-
phasize problema of apeclflcatlon ln econ ca and oper-
iltlona research. 
<3_gr~r.S:2~:Svr~~~:f.f::~~~a~o\~~::t 
542; 541, and Math 410 or41~i 543:542. Arnold, Meeden. 
ProbabilitY- and dlatrlbutlon meory, common parametric 
famlllea Of dlatrlbutlo118, elementary asymptotic theory, 
introduction to the multivariate norm&l dljtrlbutlon, theory 
of point estimation lncludlng Bayes' eatlmatlon, coDfldence 
intervals, classical and sequentl81 hypotheala teltlng. 
544. Statlatlcal Declalon Theory_. (3-0) Cr. 3. Alt. 8., 
offered 1974. Prerequlalte: 539. H.T. David. Admllelbmty 
and completeness; declalon. fuDctlone; Bayes' and minimax 
solutions; s~uentlal and nonsequential casee; utlUty and 
prlnclplea of choice. 
545. Stocba&Uc Proceun. (8.()) Cr. 3. SSIL Prereq· 
ulalte: ML Arnold. Stationary proceaaea wlth empbula 
on the tlme domain; tranaformat!One andderlvedprocenea; 
normal and Polaaon proceuea; renewal theory; Markov 
chains; harmonic anaJYele of proceaae& 
546. Noaparametrlc StaUatlcal Theory. (8.()) Cr. & S. 
Prerequlelte: 542.. 8. Sukhatme. IntroduCtion to nonpara-
metrlc problem~; onwample, two-sample, and c-eBmple 
problema; order lltatlatlca ~ tbe1r appllcaUone; raDk 
teste, teste for locatlon an1f imcl thelr ~ 
sample properties; testa baaed CD aample dletrlbutlon fwic. 
tiona; asymptotic relative efllclency ~ nonparametrlc teat& 
549.- llatbematlcal Pfotrrammtn.. (8.()) cr. & 8. ~ 
r~te: 539 or Ecoa 58'7: 81J9att.Q; T~• for deter-
mining the optima of linear aDd uonllnear mOdele lncludlnl 
llnear, lntepr, quadratlc, convex, and geometric PIOif~ 
mtng applied to economic, enslneerlDg, and ltatlaUcal 
prolilema. 
5M. ProbabJllty. (Math 554) See Mathemattca. 
555. Markov Chalna. (Math 555) See Matbematlcl. 
580. Statlatlcal CamputaUona aa ~ CclmDuten t 
(Com 8 580) (8-0) Cr. a. w. Prer~te: 402; 84"1 or 448 
or 542· Math 301, Com 8 201 or Jmowlt!dP of FortnD. 
Kennedf. Proarammtna technlqueaandmethOdafor IOlUUon 
of problema in multlDle Jlnear relfUSIDn, nonlinear rqru-
alon, analyele of varfance. 
58L StalfaUcal Co~~D tal Co~ D. 
(Com 8 681)~~: s. ~ 580d imd Math 409 or 414. • T<= uae of _llftal com-paten for tbeoretlcal neiD~evaluatlft8 
statlltlcal dletrlbutlon fun .Mame Carlo t«lanJq~ 
programming aymboDc operatlona. 
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590. Special Toplc& Cr. var. 
A Theory. 
B. Methods. 
C. Dealgn of Experiments. 
D. Design of Surveys. 
Courses for Graduate Students, major or minor 
601 Advanced Statistical Methods. (3-0) Cr. a. F. Pre-
requlalte: 501 and 448 or 543. C.P. Cox. Principles of 
regression an&\ysls; general orthogonal polynomials; multi-
variate analyals Including Hotelllng's T~, the llnear dis-
crimlnant function and tile analysis of dispersion; regres-
sion nonlinear ln the parameters; seminars on special 
tople& 
60& Seminar on Statlstlcal Method& Cr. var. Prereq-
ulalte: 60 1; 448 or 543. 
611 612. Advanced Deal~!~ of Experiment& (3-0) Cr. 3 
each. Sll: Alt. W.; 612: Alt. S., offered 1975. Prerequlalte: 
512, 641 Kempthome. Randomization theory of designs; 
general theory of factorial designs; fractional repllcatlon; 
theory of quaslfactorlal and Incomplete block designs; 
anaJ.Ysls of groups of experiments; treatments appUed ln 
sequence; deiJlgns for determlnlng optima. 
621 Advanced Destp of Survey& (3-0) Cr. a. Alt. W., 
offered 1974. Prerequlslte: 522, 543. Han, B. V. Sukhatme. 
Advanced topics lri sampllng theory as used ln survey 
design; unequal probablllty sampUng with and without 
replacement; unbiased ratio and regression type estimators; 
analytlcal treatment of nonsampUrig errors. 
622. Seminar on Design of Surve;y& Cr. var. Alt. 8., 
offered 1974. Prerequisite: 621. Han, B. V. Sukhatme. Spe-
cial topics of current Interest ln design of surveys; review 
of recent Uterature. 
63& Advanced Econometric Statistics. (Econ 638) (3-0) 
Cr. a. Alt. W., offered 1974. Prerequisite: 538. Fuller. 
Large sample results. Simultaneous equation systems: 
ldentlflcati.Q.n, estlmatl~nr testing, and prediction. Errors 
ln the variables and dismbuted lag models. 
839. Stochastic and Continuous Programml5f. (3-0) 
Cr. 3. Alt. F., offered 1973. Prerequisite: 539,3. H.T. 
David. Dlstrlbution of game values and program optima. 
Generallzed Tchebycheff lnequalltles and continuous pro-
grams. 
6ft1 General Theory of Unear lfnlothesl& (3-0) Cr. a. 
F. Prerequisite: 543, Math 307. Z~d. Theory of least 
squares; theory of general Unear thesis; analysis of 
mUltiple classlflcatlon data; componen of variance. 
642. Probabtllty and Dlatrlbutlon· Theory. (3-0) Cr. a. 
W. Prerequlslte: 543, Math 514. ProbablUty measure and 
d.latrlbutlOn functions; random variables; characterlstlc func-
tions; asymptotic distributions. 
843. Theoey of Estimation and Teatlng of Hypotheses. 
(3-0) Cr. a. S. Prerequlslte: 543.. Neyman-Pearson theory 
of testing b.wotheses; point and interval estimation; suf-
ficient statlatlea; elements of declslon theory. 
644. SeQuential Statistical Dedalon Theory. (3-0) Cr. 3. 
Alt. F., oO'"ered 1974. Pre~ulslte: 543, 544, one course 
ln probabWty. H.T. David. Several-source sequential anal-
ysts, optimal stop rules, Markovian sequential decision 
models. 
646. 'Dme Serle& (Econ 646) (3-0) Cr. a. Alt. S:, of-
fered 1975. Prerequialte: 448 or 543.. FUller. Stochastic 
processes; covariance and spectral representations; moving 
average and auto-re~essive schemes; Fourier and ~rlodo­
gramal ~sea; serlil correlations; analysis of trend, sea-
eon variations, and cycllcal variations. 
M'l. Multivariate Anal.val& (3.()) Cr. & F. PrereQUlslte: 
543, Math 307. Han. Multivariate normal dlatrlbutlon, 
Wlabart dlstrlbutlon, HotelJlng's T3. multivariate regres-
alon analyala, cilscrbD1nant funCtions. 
6C& Seminar on the Thi!OI'Y of Statlatlce and Prob-
abiBt.y. Cr. var. Prerequlslte: 54& 
6ft9. Recent Developments In Statistics and Probablllty. 
(3-0) Cr. 3. Prerequisite: 642, 643. Materlalselected from 
an area of researCh such as sequentlal analysts, decision 
theory, nonparametrlc Inference, stochastic processes. 
881. Theories of Inference. (3-0) Cr. 3. SSI. Prerequisite: 
543, one 600-level course ln statistics. Kempthome. Review 
of baste aspects, condensation of data, sufficiency, the 
Ukellhood fuilctlon, Bayes' theorem, past rejectlonofBayes-
lan processes, statistical tests, problems and obscurities, 
statistical Intervals, problems of validity, Ukellhood infer-
ence, recent Bayesian inference, review of baste writings. 
680. Seminar on Statistical Computations. Cr. var. F 
Prerequisite: 581, pennlssion of instructor. Computational 
aspects of the research topics of those individuals enrolled 
ln the course. Algorithms for the solution of theoretical 
and applled problems ln statistics. 
899. Research. 
Surveying and Mapping 
Rolland L. Hardy, Professor in Charge 
The surveying and mapping program is admin-
istered by the Department of Industrial Engineering 
in cooperation with the Department of Civil Engi-
neering. It leads to the degree of Bachelor of Science 
with m~or in engineering operations. 
This program is designed for students who desire 
a broadly based knoWledge of surveying and mapping. 
Graduates of this program should fmd opportunities 
with consulting firms involved in aerial surveying 
and mapping, and in land surveying. 
Other career opportunities exist in industry and 
government. Employment by industry frequently in-
volves research, development, and testing of advanced 
geodetic and photogrammetric systems. Federal, state, 
and local government activity _includes national geo-
detic and mapping programs, public land surveys, 
natural resources exploration, control of land use, 
subdivision design review, and other administrative 
or legal control matters. 
The required courses in the surveying and mapping 
program include all the required courses and group 
requirements in the engineering operations curriculum. 
The following number of credits in surveying, 
mapping, and related courses are also required: 
Credit in surveying and mapping at the 
300 level or above Zl 
Credit in related science, engineering, 
or technology 15 
The Zl credits in surveying and mapping may 
be used to satisfy the engineering operations group 
requirement for sequences in an engineering area. 
The 15 credits in related science, engineering, or 
technology must be in courses beyond those used 
to satisfy any of the group requirements in the 
regular engineering operations curriculum. Also, these 
courses must be approved in advance by the pro-
fessor in charge of the program. 
The minimum requirement for graduation in the 
surveying and mapping program is 195 credit hours. 
Telecommunicative Arts 
For description of oourses, see Speech. 
Textiles and Clothing 
Margaret C. Warning, Head of Department 
Professors: Hollen (Emeritus), Huepenbecker, Potgieter 
(Emeritus), Saddler, Winakor. 
Associate Professors: Danielson, Hall, Kundel. 
Assirlanl Professors: Ingels, j avier, LaGrange, Lewis, 
Shibles, Williams, Yep. 
lnslruclors: Brackelsberg, Buck, Goings, Kunz, Occelli, 
Robison, Seifert, Shaw. 
Undergraduate Study 
Courses in textiles and clothing furnish knowl· 
edge and training essential to the consumer for 
providing clothing and household fabrics for the 
individual, the family, and the home. The aesthetic, 
economic, sociological, psychological, scientific, and 
cultural aspects of textiles and clothing are stressed. 
The department offers work for the degree Bach-
elor of Science with m~ors in textiles and clothing, 
and textiles and clothing and related science. These 
m~ors, and the two options within each, provide 
preparation for many different kinds of positions 
and a basis for advanced study. 
The major in textiles and clothing offers two 
options: design and merchandising. Option 1, design, 
is planned for those interested in the aesthetic aspects 
of textiles and clothing and in apparel or textile 
designing. Option 2, merchandising, is planned for 
students interested in the marketing of textile and 
clothing products by retailers and manufacturers, 
and in developing and distributing textile and clothing 
information to consumers. Supervised work experience 
is recommended strongly. 
The m~or in textiles and clothing and related 
science is designed for those who wish to prepare 
for advanced study leading to careen in college 
teaching or in research. Option 1 enables the stu· 
dent to emphasize the physical sciences, thereby 
laying the foundation for further study and for 
research in textiles. Option 2, the social science 
option, is designed for the student interested in 
the economic, sociological, or psychological aspects 
of clothing and textiles. 
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Graduate Study 
The department offers work for the degree Muter 
of Science with J;D~or in textiles and clothing, and 
minor work to students taking ~or work in other 
departmentL 
Prerequisite to ~or sraduate work ia the com· 
pletion of courses in applied art, dtemiatry (including 
inorganic and organic). economics, textiles and clothing 
(including specific courses in general textiles, clothing 
construction, and costume designing). Additional pre· 
requisites may be required, depending upon the 
nature of the work the student wishes to punue. 
The foreign language requirement will be es-
tablished at the discretion of the student's advisory 
committee. 
Open to graduate students for minor credit only: 
404,429,454,455,464,465. 
Counes Primarily for Undergraduate Students 
12L ClotbllurConatructloa (0.9)Cr. a F. W.S. Commerclal 
patterns and tlielr use. Prtnclptee of clotblns conetructlon. 
122. lntroductlcm to Pattern liM"'&. (2-7) Cr. 4. F. W.S. 
Prerequisite: 12L Basic pattern m ns t~uel u 
they are used by commerCial pattern companies 8nd ap-
parel manufacturer& Basic Information for undentandlrig 
pattern deslgnlng, pattern alteration, and flttlns of pr-
ments. 
204. Testlle& (2-3) Cr. 4. F. W.S.SS. Fundamentalweavea, 
yam, flbera, color, and ftnlehea with reference to aelectlon 
of fabrics lD relation to end uae. 
210. ~homore Seminar. (2-0) Cr. 1. F.W.S. Prereq· 
ulalte: Sophomore or transfer standlna. Orientation to 
textiles and clothlng; profe11lonal opportUnltlea. 
222. Pattern Maldng 8Dd Clotblq CoDitru.ction. (2-7) 
Cr. 4. F. W. S. SS. Prereqwalte: Placement teat-X cluslflcatton 
or 121. The use of commerdal bu!c pattema ud de· 
velopment of foundation patterns: nat.&~ dellpl~ 
and related garment construction; m patterns fOr 
and constructing selected dress deslgn In appropriate 
fabric. 
223. Draping. (2-7) Cr. 4. F. W.S.SS. Prerequlalte: 121 
or placement test-X cluslflcatlon. Draping with emphasla 
on deslgnlng, flttfng, and constructlon. 
245. Clothing SelecUon. (2-3) Cr. a F. w.s.ss. Selection 
of appropriate imd becoming clothing for lndlvJduala, wltb 
recognition of soclal, economtc, and deslgn factor& 
304. Applied Tatlle& (4-0) Cr. 4. F.W.S.SS. Prereq· 
ulBite: 204.- Application of ba'!tB,rlnclples of texWea In 
speclflc end usee; houaehold t ee, clothlng, nonwoven 
textiles; emphasis on eervtceablllty, aesthetiC, economic, 
and paycbologlcal aspect& 
338A, 8388. Chlldren'a Clotbln& Prer~ulalte: 3368: 
122 or 222, and clualftcatloD In 886A. 336A: SelecUon 
of clothing u lt relates to growth and development of 
the chlld. Evaluation of re~-to-wear. 3368: Dealgnlns 
and construction of sultable clothlnglor chl1dren. 
345. Costume Dealp. (2-4) Cr. 4. F. W.S. Alt. SS. Pr• 
requlllte: ~51 _A A 27& Creative problema buecl ora 
source materW commonly uaed In dulplns cJothlna. 
315. Textnea and CJothl.Da llerdumdlatD& (3-0) Cr. a 
F. W.S. Prerequlalte: I Ad 340 or Eccm.~~. Prlndplee of 
merchandlablg u applled to clotblng, acceaeorlee, and 
household texllle& 
40&. AdvaDCed Tatlle& (3-0) Cr. a P.w.a ~­
ulalte: 3041 Cham 231, 232Cl New ~ta In the textile ftela u reported lD current Uteratura. 
288 COURSES AND PROGRAMS 
410. TexUles aod Clothing Department Seminar. (2.0) 
Cr. 1. F. W. S. Prerequisite: Senior standing. Satisfactory-
fall only. 
429. Cuatom Tallorlng. (2-6) Cr. 4. F. W. S.SS. Prerequi-
alte: 122 or 222 or 228: Custom tallorlng technlques ap-
plled ln maklng women's suits and coat& 
430. Custom Dressmaking (0-9) Cr. 3. S. Prerequi-
alte: 222, 223, 3451 senior clas81flcation. Dealgnlngt making patterns and sewmg for a selected cllentefe. A- ouslness 
approach to sewing. 
454.. History of Costume. (3-0) Cr. 3. F.S. Alt. SS. Pre-
requisite: Hlst 201, 202. Styles of costume ln western 
dvlllzatlon from andent times to the present day; cul-
tural and economic factors associated witli the development, 
adoption, and abandonment of style& 
455. Hlatorlc Textiles. (3-0) Cr. 3. l''.W.S. Alt. SS. Pre-
requisite: 204, Hlst 201, 202. Development of textlles 
from ancient tlmes; a study of speclfic historic textiles; 
contemporary Interpretations of historic textlle designs. 
4M. F!mlllY Clothlna Consumption. (3-0) Cr. 3. F. W.S. 
Alt. SS. Prerequisite: 304, Ecori 241, 242. Current the-
ories of clothing consumption; factors affecttng family_ cloth-
Ing ~endlture; ~roductlon and distribution of textlle and 
clothbig products for the consumer market. 
485. Sodologlcal and Psychological Aspects of Clothlng 
and Textile& L (3-0) Cr. 3. F. W.S Prerequialte: 204, 245, 
Psych 101, Soc 134. Origins and functions of clothing 
and textile& Uses and meanings of clothing and dress 
over tlme and ln contemporary soclety. 
4708, 470D, 4700. Supervtaed Experience. Cr. 2 to 9. 
Prerequla1te: Recommendation of department. 470B: Nlne 
to 12 credits from 454, 455, 4908 490E; 6 cred.lts ln 
ant!u:opology strongly recommended. 4 70D: Junior or senior 
classification, 345, at least 12 credits ln pattern making 
and construction. 4 70G: Junior or senior classlflcatlon 
with previous retalllng experience; Econ 466 or I Ad 340 
strongly recommended. Supervised work experience ln 
a cooperating retall or manUfacturing firm, de~ studio, 
or museum. 4708: Historic textiles and clothliig; 4700: 
Costume design and manufacture; 470G: Merchiindlslng. 
480. Senior 8tud..v To1m A..t B: Cr. R; C: Cr. 1. A:F.; 
B: S. C: Between W. and S. nerequialte: Credit or clas-
slflcation ln 454 or 455, Junior or senior classlfication. 
Study of and vlalta to mllls, factories, dress houses, stores, 
museums, and laboratorle& 
490. ~al Problem& Cr. 1 to 4 'fi:fn:uarter. Pre-~uislte: Ten credits ln textiles and clo , permlsalon 
from the department head and Instructor. 
A. Textlles and Textile-Related Research. 
B. Historic Textile& 
C. Clothlng Construction. 
D. Costume Deatgn. 
E. IDstoey of Costume. 
F. SoclolOstcal and Psychological Aspects of Textiles and 
Clothlnj. 
G. Econonilc Aspects of Clothing. 
R Honor& 
Counes Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
&00. Sbort Coune. Cr. arr. SS. 
504. ~ental Tatlle& (2-4) Cr. 3. S. Prerequlslte: 
404. aenlor or graduate cluslflcatlon. Experience ln plan-
ning, executbur; and reJ)011;lnglntrocluctory atudlealn texWe 
research; revfew of pertinent Uteratu.re and testing of 
fabrlce ualng equipment available. 
52L Bmerlmental Clo~ Coutruct1cm. (2-4) Cr. a. W. 
Prerequla1£e: 122 or 222 or 223, and 3368 or 429. Ex-
perimental approach to the stu~ of factors lnfluencl.ng 
sewtna conatructlon; evaluation of sewing teclmlque& 
525. Advanced Pattemm~. (2-4} Cr. 3. S. Alt. SS. 
Prerequisite: 222, 2231 345. Application of design and pattern-making prlnclples to various fabrics and styles. 
52& Theory of Pattem Draftbur and Deslgnlng. (3-6) 
Cr. 3. F.SS. Prerequisite: 222, 22'3, senior or graduate 
classlflcatlon. Anall1!cal study of commercial pattern 
characteristic& Drilftlng of personal basic pattern or 
"block" and appllcation of d.rartlng prlnclples to a figure 
with flttlng problem& Pattern designing on the dr8fted 
"block." 
529. Experimental TalJorlng. (2-4} Cr. 3. S. Prereq-
uialte: 429 or equivalent, senior or i!aduate classlflcatlon 
Study of an experimentation ln tallorlng technlques as 
applied to various fabrics used ln coats and suit& 
546. Advanced Costume Design. (2-4) Cr. 3. F.S. Pre-
requisite: 346. A visual and theoretical analysis of the 
costume-body form; application of this analysis to spe-
clflc group and lndlvldual design problem& 
554. Advanced IDstory of Costume. (2-1} Cr. a W. 
Prerequialte: 4~t senior or graduate classlfication. Study 
of garments ln tne historic collection and thelr relatlon-
shl_p to other sources of information; research techniques; 
lndlvldual study of selected period& 
566. Sociological and P~chologlcal Aspects of Clothing 
and Textlles JL (3-0) Cr. 3. W.SS. Prerequisite: 465. 
Readings In and lnve~atlon of social and/sychological 
~ects of clothing and textile& Written an oral reports 
of l.'esearch and reading& 
580. International Study Tour. Cr. 1 to & SS. Prereq-
uisite: Junior, senior, or graduate classlficatton; 454, 455. 
A short period of orientation Oectures, films, discussion, 
short field trips, and ~td'? before travel to observe gar-
ments and textiles ln s, factories, homes, stores, lab-
oratories, and museum& Countries studied and visited 
wlll vary. 
590. Speclal Topic& Prerequisite: Permission of the 
department head and professor or professors concerned 
A. Textile& 
B. Historic Textile& 
C. Clothing Construction. 
D. Costume Dealgn. 
E. History of Costume. 
F. Soclo-psYChologlcal Aspects of Textlles and Clothing. 
G. Economic Aspects of Clothing. 
Coones for Graduate Students, major or minor 
610 Seminar. Cr. arr. W. 
699. Research. 
University Studies 
George C. Christensen, Vice President for Academic 
Affairs 
Certain interdisciplinary courses are offered through 
University Studies, at the discretion of the Vice 
President for Academic Affairs and the University 
Curriculum Committee. No m~or is available in 
university studies,· but credit obtained through uni-
versity studies offeri~ may be applied toward a 
degree in any of the colleges, consistent with the 
stipulations of the student's curriculum. 
Requests to make use of university studies 101, 
102, 103, 290, 301, 302, 303, and 490 &hould be 
directed to the Vice President for Academic Affairs 
and should be accompanied by a positive recom-
mendation from the department heads and deans 
of the instructors making the request. The Uni-
versity Curriculum Committee will consider all re-
quests and recommend to the Vice President regarding 
their disposition after consultation with relevant college 
and University committees. 
Courses for graduate credit must receive approval 
from the Graduate Curriculum and Catalog Committee. 
The remaining university studies courses are the 
responsibility of various university committees, as 
indicated. 
Courses Primarily for Undergraduate Students 
101, 102, 10& lnterdlsclpUnary Studle& Cr. var. Yr. 
Experimental lnterdlsclpllnar,y courses offered by an Inter-
departmental group. Intendeil primarily for freShman and 
sophomore offerings. 
290. ~eclal Topics. Cr. var. Independent study on 
topics of an lnterdlsclpllnary nature. Intended primarily 
for freshmen and sophomores. 
H Honors Program. 
L International Studies. 
301, 802, 80& lnterdlsclpUnary Studlea Cr. var. Yr. 
Experimental 1nterd18clpllnary courses offered by an Inter-
departmental group. Intended primarily for junior and 
senior offerings. 
3111 312, 313. Seminar 73, 74. (1-0) Cr. 1 eaCh time 
electea. Yr. Multidlsclpllnazy seminars focusing on current 
soclallssues. Leaders from Univeralty faculty, community, 
business and Industry. Emphasis on student-raculty inquiry 
with opportUnity for discussion. Offered on a satisfactory-
fall bas18 only. 
3218, 32211, 323R University Honora Seminara. (2-0) 
Cr. 1 or 2 each tlme elected. Yr. Prerequisite: Member-
ship in the University Honors Pro~ Interdlsclpllpacy 
seminars on topics to be announced ln advance. Offerea 
on a satlsfactory.fall basis only. 
420. Envlromnental Studlea. Cr. var. MultldlsclpUnary 
courses sponsored by the Envlrontology Councll that ex-
amine major environmental problem areas from a broad 
systems perspective. 
430. Seminar Jn InternaUonal Studies. (3-0) Cr. a F. 
W. & Prerequisite: MaJor ln International studies. Other 
students may be permitted to enroll lf space Is avallable. 
Seminar ln lntern.attonal atqdles, &p9nsored by the lnter-
naUonal Studies Committee and offered by faculty from 
throughout the University. Intended prlmalily for juniors 
and seniors. 
437. ~ ~. Cr. var. F. W.SSS. Prerequlslte: 
PermlsaJ.on of chairman of the Intematlonal Studies Com· 
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mlttee. lndlvldual and group study ln foreign countries. 
Intended prlmarlly for Juniors and seniors. 
490. ~al ToJJlca. Cr. var. Independent study on 
topics of an lnterdlaclpUnary nature. rntended prlm&rUy 
for juniors and seniors. 
H Honors Program. 
L lntematlonal Studlea. 
Urban Planning 
Frank W. Osgood, Professor in Charge 
Professor: Fitzsimmons. 
Associate Professor: Malone. 
Assistant Professors: Lex, Parks, Simmons. 
Undergraduate Study 
For undergraduate cuniculum in urban planning 
leading to the degree Bachelor of Science, see Co//tgt 
of Agriculture, Curricula,. 
Urban and regional planning is concerned with 
the eeonomic, social, physical, psychological, and 
management aspects of change in a geographic or 
political area. The planner must attain a broad 
comprehension of city, metropolitan, urban and rural 
region, and state-wide types of development, their 
interrelationships, and the extent of their changing 
needs over the short-term, middle·, and long-range 
future. 
Graduate Study 
The program in urban planning, which is ad· 
ministered by the Department of Landscape Archi· 
tecture, offers work for the degree Master of Science 
with m~or in town and regional planning. Minor 
work is offered to students taking m~or work in 
other departments. The degree Master of Science, 
m~or in town and regional planning, is granted upon 
completion of two years of graduate study with a 
minimum of 60 credits in residence at Iowa State 
University and a total of 77 credits. 
By taking work in urban planning and in areas 
offered by other departments a student may develop 
programs with special emphasis on administration; 
economic planning; resource conservation; urban re· 
newal; transportation planning; urban design; human 
resources planning; housing; syitems analysis; and 
state and regional planning. 
Fpr the degree Muter of Science, the foreign 
language requirement, if any, is established on an 
individual basis by the program of study committee. 
Satisfactory completion of tl:te core requirements 
and the acceptance of a thesis (12 credits) il required 
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for the M.S. degree. In addition, the student is 
expected to complete 3 months of acceptable work 
experience in a planning office between his fint 
and second year. 
Open to graduate students for minor credit only: 
3~, 383, 395, 432, 433, 492. 
The department also participates in the inter· 
departmental program in housing. (See Housing.) 
Co1D'Ses Primarily for Undergraduate Students 
110. OdeDtatlon In Urban PlBillllnz (1..0) Cr. R; F. 
Survey of urban plannlng and allied fieldS. 
112. Graphic CommUDlcatlcm. (LA 112) See Landscape 
Archltecture. 
Ia& tJurvey of Urban PlaDDlng. (3-0) Cr. 3. W.S. A 
historical IUI'Vey of plan~ the nature and problems 
of urban areas, and the s, procedures, and results 
of urban plannlng. 
210. Plamdlur Seminar. ( 1.0) Cr. L F. Pre~ulsite: 
Sol>h9more atanCllng and m~or In urban Jl!Fmtng. 88mlnar 
on the plannln_s ofllce and pl&DDlng stratton. Of-
fered concurrently with Ur Pl110 and Ur P1 310. 
210. Foreea Shaping Our Urban Environment. (3-0) Cr. 
3. W. Introduction to the eoclal, polltlcal, phYslcal, and 
economic force a ahaplng urban areas and thelr lnterrelatlon-
ehlp& Glvea a comprelienslve plcture of planning ln urban 
dejelopment by shOwing important roles other urban dls-
diillnea play lri the _planning process and the lnterrelatlon-
elilpa of these dlaclpllne& 
212. Plannlng Analyale 8Dd Tecbnlque& (4..()) Cr. 4. W. 
Prerequlatte: 153 or 270. An lntroductlon to exlatlng and 
emegpng technlquea for the preparation and crlticlsm 
of plina and plimnlng etudle& Topics covered Include 
economic, population, actlvlty, and physlcal atudles, and 
ltudlea for the locatlon, quanti~ lntenslty and tlmlng 
of land uaea and publlc service& Exercises In the use ol 
aources and technlque& 
310. Planning Seminar. (1..()) Cr. L F. Prerequlslte: 
Junior atandlng and major In urban plannt~ 88mlnar 
on the Plannlri.8 ofllce and plannln_g admtnl tlon. Of-
fered concurrently with Ur PI 110 and Ur P1 210. 
380. State 8Dd Regloual Planning. (4-0) Cr. 4. F. Pre-
requlslte: 153 or 270. State and regional pla.nnlna, develop-
ment, theories and fuuctlona, analysls technfques, and 
methode forguldlngdevelopment andpollcylmplementatlon. 
883. Theory of the PlaDDlng Procea& ( 4..()) Cr. 4. W. 
Pre~ulslte: 153 or 270. The nature of planning and its 
relatiOn to IOCla1 and economic planning; levels of PJannSng; 
place of planning ln dedslon m"!!:t!,;nd major declalon-
maldng groupe; ate~s In the p1 r _proceu· uses and 
llmltatlon of lmowle(lge ln planning; relation ol facts and 
value& 
38& ~and Urban Renewal (3-0) Cr. 3. S. Pre-
reQulalte: 153 or 270. Guldellnea for houa.lng poUcy for-
mUlation 81 a _p~ of the over-ell planning process In 
urban areaa. InclUdes an~ala ofhoualilgneedi,ieplation, 
ltlmulatton. renewal. and replacement Of houalng thro~ 
publlc pollcy. The urban renewal proceaa; an&Jysls Of 
varloue urban renewal prosrama; resldenttal conservation, 
rebabllltatton, and redevelOpment; and c:ommerclal and 
lnduatrlal renewal 
432. Urban Develo~ent Planntna. (0-9) Cr. 3. W. 
Pnrequlelte: Senlor stan- and pemdsalcm of lnltructor. 
Preparation of a comprehenalve Dian. lncludhur alter-
natlvea. Prep~atlOD of selected effectUating devfces for 
one or more Of these alternative plana. 
48& Urban Developnent PropammJng. (0-9) Cr. a S. ~ulalte: 432. or senior standing ln other curricula. 
and pennteslon of lnatructor. The p~ of planS 
throUah time, by IUCb meane 81 commlmlt:y renewal pro-
grammlng and urban renewal projects, and plannlng-pro-
grammtng-budgetlng procedures. 
490. Special Problem& Cr. 2 to 4. Prerequlslte: Permls-
slon of instructor. Investigation of an approved topic com-
mensurate with student'slnterest and ability. Offered only 
on a satisfactory-fall basis. 
R Honors Program. 
492. PlllDDlnsr Law, Admbdatratlon and ImplementaUon. 
(5..()) Cr. 5. F: Prerequlslte: 153 or 270. The basls in 
constltutlonal, common, and statute law for the powers 
and duties of planning authorities and the powers of plan 
effectuation. Problems of balanclng publlc and private 
Interest as revealed ln etudy of le~ court case& The 
administration of planning agendas and program& 
499. Senlor Urban Research. Cr. 3. F. Prerequlslte: 
Senior standing and major ln urban &\:'nlng. Independent 
research on an approved toplc wi the spedlillzatlon 
area pursued by tlie urban planning major. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
511. Hlatory and Develo~ent of Planning. (2-0) Cr. 2. 
F. Evolution of planning lri the United States and other 
selected countries to relate current status and future po-
tential& Relates urbanization ~cess to history and de-
velopment of planning to meet lOcal, metropolltan, regional, 
state, and national needs. 
612. Urban Planning Profeaalon. ( 1..()) Cr. l W. Pre-
requisite: 511. Various elements of publlc planning and 
the planning office, lncludlng comprelienslve plan, zonlng, 
p}anntng commlsslo~1 urban renewal, housbur authorltyt pl&DDlng admlnlstrauon, and other important aspects ot 
the planning profession. 
613. Seminar. (1..()) Cr. L S. Prerequlslte: 512. 
63L Metropolltan Planning Workshop. (0-9) Cr. 3. S. 
Preparation of a comprehenslve plan for a metropolitan 
area or region. 
632. Inner Clty Planning Workshop. (0-9) Cr. 3. F. 
Analysls of problems confronting inner-City neighborhoods 
accompanied _by a study of possible actions that mlght 
be taken to achieve l~entlfled objective& 
638. Urban ~rlmental Workshop. (0-9) Cr. 3. W. 
The study and anaJYsls of experimental concepts postulated 
to improve man's urban environment. Concepts to be 
consldered for examination will vary. 
ML Urban Pl8lllllna Research Method& (2-3) Cr. 3. 
S. Research methods fOr the discovery of new knowledge 
In urban and regional planning. Research of various types 
and sources of data and Information systems. 
66L Th~ of Urban Planning. (3-0) Cr. 3. W. Pre-
r8Qulalte: Econ 462 or graduate claaslflcatlon In town 
ana regional plannlng. Aavanced ·theo~ of urban planning 
as an art and a scfence. Land develOpment mOdels for 
planning purposes baaed on the theories from whlch the 
models derive. Value confllcta ln urb~of.lannlng and 
arrangements for accommodating these eta. 
6'1L Technlquee of Urban Planning. (3-0) Cr. 3. F. 
Prerequlslte: 272, or graduate classlflcatlon ln town and 
reldonhl planning Advanced qualltatlve and quantitative 
teChnlquesln the preparation aDd programming of Phvslcal 
plana. EmDhasls on new technlques derived frOm aav&nced 
planning tJieory. 
575. Urban PlBDDt'M{Urban Management. (3.()) Cr. 3. 
S. An examination of e role planning P!ws ln the man-
agement and declslon m~ process. Topics receiving 
particular attention include: plannlng-programmlng-
buge~ theory and technlQue&; urb811 systems analysls, 
pollcy planning. 8nd urban J.ntOrmatlon systems. 
590. 8pecla1 Topic& Cr. 1 to 3 each tlme elected Pre-
requisite: Permission of Instructor. 
D. Urban Develo~ment Planning and Programming. 
E. Urban Renew8l. 
F. Regional and State Planning and Programming. 
G. Simulations ln Urban Planning. 
R Housing. 
L New Towns Planning. 
J. Urban Planning ln Underlndustrlallzed Area& 
592. Planning Law, AdmiDlatratlon and Etrectuatlon. 
(~) Cr. a F. Process of administration and Implementa-
tion of planning programs through planning law. Eft'ectlve 
management ol the urban envirOnment. Powers and d1,1ties 
of planning authorities and the powers of plan effectuation. 
Problems Of balancing public and private interest as re-
vealed ln study of leading court cases. 
Courses for Graduate Students, major or minor 
614. Seminar. (1-0) R: S. Prerequisite: 51& 
699. Research. 
Veterinary Anatomy 
James H. Magilton, Acting Head of Department 
Professors: Cholvin, Christensen, Magilton. 
Associate Professors: Bal, Carithen, Ghoshal, Skold. 
Assistant Professors: Draper, Hillmann. 
Undergraduate Study 
For undergraduate curriculum in veterinary med-
icine leading to the degree Doctor of Veterinary 
Medicine, see Veterinary Medicine, Curriculum. 
Through courses in this department, veterinary 
students acquire a detailed knowledge of the anatomy 
of the domestic animals which is necessary for a 
proper understanding of physiology, pathology, diag-
nosis, surgery, and medicine. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major 
in veterinary anatomy, and minor work for students 
majoring in other departments. Within the veterinary 
anatomy ~or the student may specialize in micro-
scopic anatomy and macroscopic anatomy. 
Instruction and research facilities in biomedical 
engineering are provided jointly by the departments 
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of Electrical Engineering, Veterinary Anatomy, and 
Veterinary Physiology and Pharmacology. See Bio· 
medical Engineering for requirements. 
Prerequisite to major graduate work is the com· 
pletion of an undergraduate curriculum substantially 
equivalent to that in veterinary medicine. 
Research is encouraged in gerontology, experi-
mental neuroanatomy, advanced veterinary micro· 
scopic organology, surgical anatomy, advanced 
anatomy for biomedical engineering, gross anatomy, 
and ultrastructure of cells and tissues. 
There is no language requirement for the degree 
Master of Science. For the Doctor of Philosophy 
degree, the student is required to successfully com· 
plete or pass by examination three quarters of a 
single foreign language. Students whose native lan· 
guage is not English may substitute competence 
in English. 
Open to graduate students for minor credit only: 
404. 
Coones Primarily for Undergraduate Students 
217. Anatomy of Domestic Anima)& (3-0) Cr. a. F. W. 
For second-year students ln agriculture, and other ad· 
vanced students deslrlng fundamental knowledge of anat-
omy. 
301. Mlcroscoplc Anatomy. (3-8) Cr. 6. F. Prer~ulslte: 
First year classlflcatlon ln veterinary medicine. Cytology, 
baslc tissues, and developmtmtal anatomy. 
302. Microscopic Anatomy. (3-6) Cr. 5. W. Prerequlslte: 
30 1. The body systems and organogenesla. 
308. Microscopic Anatomy. ( 1-6) Cr. 4. S. Preregulslte: 
302. The body systems, endoerlnes, and fetal memtiranea. 
31 L Gross Anatomy. (3-12) Cr. 7. F. Prerequisite: 
First year classlflcation ln veterinary medicine. Systematic 
and topographic study and dissection of the dog. 
312. Gross Anatomy. (3-9) Cr. 6. W. Prerequisite: 31 L 
SystemaJ;lc and topogra_phlc study and dissection of the 
hOrse, ruminant, plg, and comparative neurology. 
318. Gross Anatomy. ( 1-11) Cr. 6. S. Prerequisite: 312. 
Systematic and topographlc study and dissection of the 
hOrse, ruminant, pig, ind chicken. 
404. Systematic Anatomy. (1-6 or 12) Cr. 3 or 6 each· 
tlme taken. SS. Prerequlslte: One year of college biology, 
permission of Instructor. 
A Ruminant Anatomy. Cr. 5. 
B. Nonruminant Ana~. Cr. 6. 
C. Anato~y for BiomediCal Engineering. Cr. a. 
D. Avian Anatomy. Cr. a 
449. Laboratories In Surgery and Sundcal Anatomy. 
(V C S 449) (1-6) Cr. a F.W.s. Prerequlalte: Third year 
classlflcatlon In veterinary curriculum. 
490. Spedal Problem& Cr. 1 to 5 each tlme taken. 
Prer~ulsfte: Permission of department head. 
IL Honors Program. 
Courses Primarily for Graduate Students, 
major or minor, open to quali&ed under-
graduates 
510. Endoc:rtnology. (V ~ 510) (4-3) Cr. 6. Alt. 8., 
offered 1976. PrereqU181te: Permlsalon of ln8tructor. Em· 
bryology, structure aDd function of endocrine organa. 
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61 L Neuroanatomy. (2-0 or 6) Cr. 2 or 4. Alt. F. 1 
offered 1974. Prerequl81te: Permlsslon of Instructor. Central 
and ~rlpheral nervous system including the organs of 
specl81 sense. 
66L Co~aratlve Mammalian Anatomy aDd Physiology. 
(V ~~ 561) (B M E 561) (3-3) Cr. 4. F. Prerequisite: 
Credit or classlflcation ln B & B 304 or 404. Integrated 
teachlng approach ro~r;:;ate students who have had 
llttle or no prevtous in anatomy and p~siology. 
Designed ror students ln animal nutrition, blocliemlstry t 
engh'ieerlng, food and nutrition, psychology, and other 
bloloJdcal sclence& Same applles to 562 and 563. Cellular 
structure and functlon, nervous system, sensory systems, 
and muscle system& 
582. Comparative Mammalian Anatomy and Physiology. 
(V Pbye 562) (B M E 562) ( 4-3) Cr. 5. W. Prerequlslte: 
Credlt or clasalflcatlon ln B & B 305 or 405. Cardiovas-
cular system, respiration, acid-base balance, and renal 
system. 
663. Comparative Mammalian Anatomy and Physiology. 
<V Ph_ys 563) (B M E 563) (3-3) Cr. 4. S. Prerequlslte: 
8 8c B 305 or 405. Digestion, metabolism, reproduction 
and endocrine system& 
590. ~ Toplca. Cr. 2 to 5 each tlme taken. Pre-
requlalte: Flfteen Credits of acceptable graduate work, 
permleslon of Instructor. A series of nonsequence courses 
lelected from the followlng topics: 
A Ultra Structure of Animal Tissue& 
B. Technlq~sln Electron Microscopy. 
C. Geronotology of Domestic Animal& 
n Special Problems in Gross Anatomy. 
& Spedal Problems in Microscopic Anatomy. 
F. Anatomy of Laboratory Animal& 
G. Anatomical Technique& 
Coones for Graduate Students, major or minor 
604. Seminar. Cr. L F. W. S. SS. 
699. BelearCh. 
A Gross Anatomy. 
B. Microscopic Anatomy. 
Veterinary Clinical 
Sciences 
Wallace M. Wass, Head of Department 
Professors: Emmenon, Henick, Lundvall, Preston. 
Associt2t1 Professors: Clark, DeYoung, Grier, Kunesh, 
Newton, Sexton. 
Assistam Professors: Carithers, Chastain, Eness, Evans 
Hoefle, Hoskins, Hull, Jackson, Johanns. ' 
Instructors: H~i, j uebgaard, Kincaid, McLeish, Reese. 
Undergraduate Study 
For undergraduate curriculum in veterinary med-
icine leading to the degree Doctor of Veterinary 
Medicine, see YtterintJry Mtdi&iru ~ Curriculum. 
The study of medicine and surgery summarizes 
and illustrates the application in practice of the 
training previously received in anatomy, physiology 
and pharmacology, pathology, and microbiology. 
On completion of the senior year, the student has 
not only the theoretical knowledge, but some of 
the more practical methods of applying such knowl-
edge. The transition from the student to the prac-
titioner presents little difficulty after such training. 
The department presents course work in animal 
reproduction dealing. with interferences with parturi-
tion, diseases of the newborn, and interferences 
with normal reproduction commonly termed infer-
tility. 
A systematically organized course in radiology 
is presented, emphasizing the handling, exposing, 
processing and interpreting of radiographs and the 
dangers of ionizing radiation to man and animal 
when improperly used 
Graduate Study 
The department offers work for the degree Master 
of Science with m~or in veterinary clinical science, 
and minor work for students majoring in other 
departments. Within the veterinary clinical sciences 
rruijor, the student may specialize in veterinary medi-
cine, surgery, radiolo~, or reproductive diseases. 
Both thesis and nonthesis options are available. 
A satisfactory reac:linK-- knowledge of one foreign 
language is strongly recommended. The Department 
uses the standardized examinations provided by Educa · 
tiona! Testing Service for this purpose. However, 
the Department will accept meaningful collateral 
work in lieu of a foreign lallg!lage if this is recom· 
mended by the student's committee. 
Prerequisite to major graduate work is graduation 
from an approved College of Veterinary Medicine. 
Courses Primarily for Undergraduate Students 
39L Radiology. (2-0) Cr. 2. S Prereq__ulslte: Second year 
classlft.catlon ln vete~ curriculum. Essentlals of r8dkr 
logy and radiobiology. hicludes radlogr~phy, ftuoroscopy 
and cllnlcal and blOioglcal uses of X-radlatlon and radio-
Isotopes, with special em~asls on protectlon from radia-
tion and interpretation of radiograph& 
397. General SluKery. (4-0) Cr. 4. S Prerequlslte: Sec-
ond-year classlft.catfon ln veterinary curriculum. Funda-
mental principles of surgery. 
44L 8peda) Sunrer.v 1 (4-0) Cr. 4. F. Prerequlslte: 
Thlrd-year classlflcaBon ln veterinary curriculum. Surgical 
diseases of domestlc animal& 
442. 8pec;la1 $urgery n (5-0) Cr. 5. w. Prerequisite: 
Third-year classlflcatlon ln veterinary curriculum. SUrgical 
diseases of domestic animals.· 
444. CliDlcal Medldne 1 (~) Cr. 6. F. Prerequisite: 
Third-year classlflcation 1n ve~ curriculum. Cllnlcal 
dlagnostlc methods and conalderatioriOf dlseases ofdomestlc 
anlJnal& 
445. Clinical Medicine II. (6-0) Cr. 6. W. Prerequhdcalte: 
Thlrd-~ar classiftcatlon ln veterinary curriculum. Cllnl 
dlagnosla and treatment of diseases of domestic animal& 
448. Cllnlcal Medicine m (4-0) Cr. 4. S. PrerequlsJte: 
Third-year classlflcatlon ln veterinary curriculum. Cllnlcal 
diagnosis and treatment of diseases of domestic animals. 
447. Animal Reoroductlon Laboratory. (0-3) Cr. L F. 
W. S. Prerequlslte: 'l'hlrd-year classlflcatlon In veterinary 
curriculum. 
448. Radiology LaboratDry. (0-2) Cr. L F. W.S. Prereq-
uisite: Third-year classlflcatlon In veterinary curriculum. 
449. LaboratDrles In Surgery 8Dd Surgical Anatomy. 
(V An 449) (1-6) Cr. 3. F.W.S. Prerequlslte: Third-year 
classlflcatlon 1n veterinary curriculum. 
460. Disturbances of Reoroductlcn ( 4-0) Cr. 4. F. Pre-
requ18lte: Third-year classll1catlon lnveterin_arycurrlculum. 
General principles of diseases causing disturbances ln 
reproduction. 
460. Radiology. Cr. 1 to 12 each time taken. Prereq-
uisite: Fourth-year classlflcatlon In vet~ curriculum. 
Cllnlcal asslpm.ents ln veterinary radiology. Offered on 
a satisfactory-fall basis only. 
46L Animal Reproductlcn Cr. 2 to 12 each tlme taken. 
Prerequlslte: Fourth-year classlflcatlon ln veterin~ cur-
riculum. Cllnlcal assl~ents In animal reproduction. Of-
fered on a satlsfactory:rall basis only. 
462. Small Animal Medicine. Cr. 2 to 12 each time 
taken. Prerequisite: Fourth-year classlflcatlon 1n veterinary 
curriculum. Cllnlcal assi~entsln small animal medicine. 
Offered on a satisfactory-fall basis only. 
468. Small Animal ~ery. Cr. 2 to 12 each time 
taken. PrereQUisite: Fourth-year classlflcatlon ln veterinary 
curriculum. Cllnlcal assignments ln small animal surgery. 
Offered on a satlsfactory..fall basis only. 
464. Equine Medicine and Surgery. Cr. 2 to 12 each 
time taken. Prerequisite: Fourtb·year classlflcatlon ln vet-
erinary curriculum. Cllnlcal assignments ln equine cllnlcs. 
Offered on a satisfactory-fall basiS only. 
466. Veterinary Fteld Service& Cr. 2 to 12 each time 
taken. Prerequisite: Fourth-year classlflcatlon ln veterinary 
curriculum. Clln1cal as~entslnveterinaryfleldservlce& 
Offered on a satisfactory~ basis only. 
490. Special Problema. Cr. 1 to 5. Prerequlslte: Per-
mission of department head. 
R Honors Program. 
496. Seminar. Cr. R. Prerequlslte: Fourth-year clas-
slflcatlon ln veterinaey currlculum. Seminars and case dis-
cussions on selected subjects by staff of the College of 
Veterinary Medicine and others, including student pre-
sentation& Offered on a satisfactory-fall basis only. 
Courses Primarily for Graduate Students, 
major or minor, open to quaHfied under-
graduates 
544.. AdvaDced Animal ~n. (2-3) Cr. 3. Alt. 
W., offered 1975. Prerequlslte: 447, 450. A detailed study 
of reproductive diseases of the male animal 
M6. Advanced Anima) ~uctlon. (2-3) Cr. 3. Alt. 
W., offered 1974. Prere~te: 447,450. A detalled study 
of reproductive diseases of the female animaL 
690. 8peclal Topics. Cr. 1 to 5. Prerequlslte: Pennlsslon 
of Instructor. 
Courses for Graduate Students, major or minor 
6M. Seminar. Cr. 1. F.W.S. 
640. AdvaDCed BadloloKY. (2-3 or 9) Cr. 3 or 6. F.W.S. 
Prerequisite: 391. DetalleG DriDclPlea d. cllnlcal radiology 
with partlcular reference tO mdfographlc Interpretation 
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61L Advanced General~. (2-3 or 9) Cr. 3 or 
6. F. W. S. Prer~te: 442. An advanced c:ourae d_eslgned 
to lnvestlpte ind dlscuas the responses of the body to 
surgical and anesthetic procedures. 
612. Advanc:ed Speclal ~. (2-3 or 9) Cr. 3 or 
6. F. W. S. Prerequlslte: 442. AdvanCed _procedures ln both 
cllnlcal and research techniques are ofl'ered 1n abdominal, 
thoracic, orthopedic, cardioVascular, and neurological sur-
gery. 
616. Advanced Medicine. (2-3 or 9) Cr. 3 or 6. Alt. W., 
offered 1974. Prerequlslte: 446. Principles of ~eral med· 
lclne. A study 1n depth of factors that contribute to the 
development of cllnlcal s1gns as related to the pathogeneals 
of disease. 
617. Advanced Medicine. (3 or 6-0) Cr. 3 or 6. Alt. 
S., offered 1976. Prerequlslte: 446.. An advanced study 
of metabonc diseases. 
61& Laboratory Animal Medicine and PatholoiY'• (V 
Pth 678) (3-0) Cr. a Alt. SS., offered 19'15. PrereqUlalte: 
446. Detailed principles of medicine and pathology of lab-
oratory animals. 
699. Research. 
Veterinary Medicine 
Phillip T. Pearson, Dean 
Durwood L. Baker, Associate Dean 
Associate Professors: Flatt, Hutton. 
Courses listed below are offered to undergraduate 
students in the College of Veterinary Medicine. 
300. Profeulonal Orlenta.Uon. (1-0) Cr. R; F. Prereq· 
uisite: Flrst-year classlflcatlon ln veterinary curriculum. 
490. SDedal Problem& Cr. 1 to 3. Preregulllte: Clu-
slflcatlon 1n veterinary curriculum. IndepeDc:tent or amaJ1 
~oup study of a spedBc area for which no course Ia avail· 
ible ln an 8ldstlng Clepartment. 
R Honors Program. 
49& Profealkmal Orientation and J~ (3-0) 
Cr. 3. S. Prer~te: Fourth-year cl~ ln vet-
erinary currlculum. ProresslonaJ toplca for the veterlnarlan. 
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Veterinary Microbiology 
and Preventive Medicine 
R. Allen Packer, Head of Department 
Professors: Hofstad, Kaeberle, Manthei, Dierks, Ross, 
Mad, Frey, Pier, Switzer. 
Associtne Professors: Hogle, Mohri, Gough. 
Assisttmt Professors: Harris, Jensen. 
Instructors: Potgieter. 
Undergraduate Study 
For undergraduate curriculum in veterinary medi-
cine leading to the degree Doctor of Veterinary 
Medicine, see Veterinary Medicine, Curriculran. 
The Department of Veterinary Microbiology and 
Preventive Medicine offers instruction in pathogenic 
bacteriology and mycology, animal virology, immu-
nology, epidemiology, and public health. Regulatory 
and preventive veterinary medical aspects of the 
infectious diseases of animals are emphasized in 
courses for the student in the veterinary curriculum. 
Courses designed for students in agriculture deal 
with the principles of disease prevention in farm 
animals. 
Graduate Study 
The department offers work for the degree Master 
of Science with m~ors in veterinary microbiology 
and veterinary preventive medicine, work for the 
degree Doctor of Philosophy with m~or in veterinary 
microbiology, and minor work to students taking 
~or work in other departments. 
Prerequisite to m~or graduate work is the pos-
session of the D.V.M. degree or the completion 
of an undergraduate program in biological science 
with emphasis in microbiology. 
Knowledge of a language other -than that native 
to the student is required. For the M.S. degree the 
student should have satisfactorily completed one year 
of oollege or university-level oourses in a foreign 
language or must pass the ETS Graduate Student 
Foreign Language Examination at a score prescribed 
by the Department. For the Poctor of Pbilosophy 
degree, proficiency in two languages at the same 
level as for the M.S. degree, or proficiency in one 
language at a higher score is acceptable. An al-
ternative for the Ph.D. requirement is the com-
pletion of two yean of college or university-level 
courses in a foreign language. Students whose native 
language is not English may satisfy the language 
requirement by proving their proficiency in English. 
French, German, Russian or Spanish are approved 
as foreign languages for any student. Other lan-
guages may be approved by petition to the depart-
ment. 
The department also participates in the inter-
departmental program of immunobiology. (See lmmu-
nohi'o/D.f1.) 
Courses Primarily for Undergraduate Students 
38L General Bacteriology_ aud Immunology. ( 4-6) Cr. 6. 
F. Prerequisite: B & B 304,-305. Morphology, Classlflcation, 
and phySloloiPcal characteristics of patliogenlc bacteria; 
principles of lDfection and Immunity. 
382. Pathogenic Ba~rloloJtv. (4-6) Cr. 6. W. Prereq-
uisite: 381, v- Path 371. Detalfed study of bacteria asso-
ciated with animal diseases. 
383. VIrology and Principles of Euldemlology. ( 4-4) 
Cr. 5. S. Prerequisite: 381, V Path 31)'1. Characteristics 
of the viruses which Infect ammals; mechanisms of in-
fection and technlques used ln the study _of viruses. Prin-
ciples of epidemiology as applied to the Infectious diseases 
of animals. 
431, 432, 43& Infectious Diseases and Preventive Med-
Icine. (3-0) Cr. 3 each. F. W.S. Prerequisite: Third-year 
class1flcat1on ln veterinary curriculum. History, etiology, 
epidemiology laboratory dl~osls, regulatoeycontrol, pub-
He health and preventive medical aspects of the Infectious 
diseases of animals. 
434. Publlc Health L (3.0) Cr. 3. F. Prerequisite: Third-
year classlflcation ln veterinary curriculum. Principles of 
public health practice; epidemiology of food-bome llfuesses 
and public health standards for the sanitary production 
of mllk and mllk products. 
435. Public Health It (3-0) Cr. 3. S. Prerequisite: Third-
year classlflcation In veterinary curriculum. Federal and 
state laws, regulations and procedures govemlng slaughter 
andtor processing of meat food animals and food products 
of anlm&l origin, methods of Inspection, and criteria for 
acceptablllty. 
486. Cllnlcal Microbiology and Public Health. Cr. 2-12. 
Prerequisite: Fourth-year classification ln veterinary cur-
riculum. Application of microbiological procedures to clinical 
accessions ln the diagnosis of lnfeetlous diseases; lab-
oratory exercises and field trips related to veterinary 
public health practices. 
487. Livestock Disease Prevention. (3-0) Cr. 3. S. Pre-
:slte: Bact 300. A survey of diseases of large domestic 
als, Including a discusSion of the causes, transmis-
sion. processes, and control Designed for students majoring 
ln agricultural sciences. 
490. Speclal Problems. Cr. arr. Prerequisite: Permission 
of department head. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
620. Serology. (lmbio 520) (2-6) Cr. 4. F. Prerequisite: 
381 or Bact 300. Kaeberle. Principles of serology as ap-
plied to the diagnosis of infectious diseases and research 
ln immunology. 
522. Prlnclples of Epidemiology. (3.0) Cr. 3. S. Pre-
requisite: 382; 383. Factors whtch Influence the spread 
and perpetuation of animal diseases ln animal and human 
populatfons. 
626. Advanced Veterinary VIrology. (3-4) Cr. 5. Alt. 
W., offered 1974. Prere_quislte: 383 or Bact 408, permis· 
slon of Instructor. Mam The study of pathogeneBls and 
ecology of viral Infections and the procedures for diagnosis 
and control of viral diseases. 
590. Speclal Topics. Cr. 1 to 5. Prerequisite: 38a 
Courses for Graduate Students, major or minor 
804. Seminar. (1.0) Cr. 1. F. W.S. Packer. 
625. Patb9genlc Bacteriology. (~) Cr. 5. SS. Prereq· 
uisite: 381, 38a Packer, Harris. Advanced study of the 
patho_genlc bacteria and technlcal procedures used In re-
search. 
626. Basic Mechanisms In Animal VIrology. (3-4) Cr. 5. 
Alt. W., offered 1975. Prerequlslte: 526 or Bact 408; B & B 
405, permission of Instructor. Mar6. Advanced study of 
animal virus host-cell Interactions and technlcal procedures 
utilized In animal virus research. 
629. Medical Immunology. (Imblo 629) (3-6) Cr. 5. W. 
Prerequisite: 520, 10 quarter Credits In biochemistry, per-
mission of Instructor. Kaeberle. Mechanisms of resistance 
to disease mcludlng natural and acqulredlmm.unlty. Nature 
of immune substances, their produCtion and role In health 
and <11sease. 
699. Research. 
Veterinary Pathology 
Frank K. Ramsey, Head of Department 
Professors: Buck, Green, Greve, Lee, Monlux, Pope, 
Seaton, Zimmermann. 
Associate Professors: Bali~ Cassidy, Cheville, Dillman, 
Flatt, Hutton, Glock, Jeska, Kemp, Kluge, Ledet, 
Moon, O'Toole, Powers, Richter, Van Gelder. 
Assistant Professors: Graham, Osweiler, Stahr. 
Instructors: Andrews, Brown, Carson, Holter, Niyo. 
Undergraduate Study 
For undergraduate curriculum in veterinary med-
icine leading to the degree Doctor of Veterinary 
Medicine, see Veterinary Medicine, Curriculum. 
The Department of Veterinary Pathology offers 
a systematic study of the dynamics of the disease 
process. Emphasis is placed on the manner in which 
disease brings about alterations in the anatomical 
structure and chemical and ph}'$iologic activities 
of animal cells, tissues, organs, and body systems. 
The application of these studies forms the basis 
for more accurate diagnosis which is essential for 
the treatment and prevention of animal diseases. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with m~or 
in veterinary pathology, and minor work for students 
m~oring in other departments. Within the veterinary 
pathology ~or the student may specialize in vet-
erinary parasitology and veterinary toxicology. 
A satisfactory reading knowledge of one language 
is strongly recommended for the Master of Science 
degree. A satisfactory reading knowledge of two 
languages or a comprehensive knowledge of one 
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language is strongly recommended for the Ph. D. 
degree. For students whose native language ia not 
English, the ability to communicate adequately in 
English (certified by the Department of English) may 
be acceptable as a substitution for the reading knowl· 
edge of one foreign language. The department uses 
the standardized examinations provided by Educa· 
tiona! Testing Service and administered by the Uni-
versity for determining the proficiency of the reading 
knowledge of a student in a foreign language. 
It is possible to study for the degree Master 
of Science on a nonthesis. basis. This option requires 
the completion of a minimum of 50 graduate credits, 
of which at least 15 must be earned in course work 
outside the department. The degree Muter of Science 
with thesis requires the completion of ~ minimum 
of 45 graduate credits. 
Prerequisite to m~or graduate work is the com· 
pletion of an undergraduate curriculum leading to 
the degree Doctor of Veterinary Medicine. 
Minor work is recommended in other departments 
of the College of Veterinary Medicine, and in bac-
teriology, biochemistry, cell bioloiY, chemistry, zool· 
ogy, entomology, physics, botany, genetics, psycholosv, 
or education. 
The department also participates in the inter-
departmental program of immunobiology. (See lmmu-
nobiology.) 
Courses Primarily for Undergraduate Students 
37L General Pathology. (3-4) Cr. 6. F. Prerequlalte: 
V An 303t. 313. Basic concepte of cellular and tlasue re-
sponse to msease. 
372. Syatemlc Pathology. ( 4-4) Cr. 6. W. ~equlJlte: 
371. Tissue reaction to dlseaee In the varloWI bOCiy IY• 
tems. 
376, 377. Veterinary ParultoJo§. 876: (3-3) Cr. 4. 
W.; 377: (4-3) Cr. 5. S. Prerequlllte: 376: 871; 317: 876. 
Parasites and parasitic dlseaeee of anlmala and the prln· 
clples of their control 
422 428. Soeclal Pathology. 422: (44) Cr. 6. Wi 423: 
(2-2) Cr. 3. S" Prerequlalte: 422: 372! 423: 422. ratho-
genesls of disease ln mammallaD and aVUlD spec:lea. 
426. Veterinary ToldcoJoiJ aDd Poleoaoua Plant& (2-9) 
Cr. 5. S. PrereqUlslte: 4~ A stud,y of the dlapoala of 
diseases caused by and the mode of actlon of toXlcoJopc 
compounds. 
447. Introduction to Comuuten for the BloJopcal Re-
eearcb Worker. (Com 8 447) S"ee Computer Sc:lence. 
455. InterPretive PatholoiJ. Cr. 1 to 12. Prerequlllte: 
Fourth-year clasalflcatlon In veterinary curriculum. 
A. Necropsy Laboratory. 
B. Cllnlcal Pathology. 
C. Diagnostic Laboratory. 
Graded satlafactory-ran only. 
470. RadloecolOIJ. ~2-3) Cr. a. Prerequlllte: Minot or 
equivalent In blolo~ acfencea and 9 criKUtl In PM'I1cal 
sciences. O'Toole. Survey of the nature. medlc81 ute•• 
biological effects and ecoloslcal conslderatlol18 of nuclear 
radlallon and radlolsotopes. 
490. &pedal Problem& Cr. 1 to 5 each tlm8 taken. 
Prer@flulsfte: Permlaalon of department head. 
R Honore Program. 
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Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
551. General Pathology. (3-4) Cr. 5. F. Prerequisite: 
V An 303, 313. Ramsey. Fundamentals of disease with 
emphasis on disease in animals. 
554. Vete~ Toxicology. (3-0 or 4) Cr. 3 or 5. S. 
Prerequisite: 37L Buck, Van Gelder. Disease processes 
ln animals caused by_ toxicants, differential diagnostic 
procedures. and identlflcation of toxicants by labOratory 
tests. 
557, 55& Veterinary Parasitology. 557: (3-3) Cr. 4. W.; 
558: ( 4-3) Cr. 5. S. Prerequisite: 557: Permission of in-
structor; 558: 557. Greve, Kemp. Problems of parasitism 
ln relation to animals. 
590. Special Topics. Cr. 1 to 6. F. W. S. SS. Prerequisite: 
Permission of instructor. 
A Veterinary Pathology. 
B. Veterinary Parasitology. 
C. Veterinary Toxicology. 
D. Radiobiology. 
Coones for Graduate Students, major or minor 
6M. Seminar. Cr. 1. F.W.S.SS. 
653. Cellular Pathology. (3-0 or 4) Cr. 3 or 5. Alt. 
F., offered 1975. Prerequisite: 423. Kluge. Fundamentals 
involved ln the pathogenesis of disease processes. 
6M. Vete~ Neuropathology. ( 3-6) Cr. 5. Alt. S., 
offered 1976. Prerequisite: 511, 653. Ramsey. Advanced 
study of diseases of the nervous system. 
655. Phyalopathol~ of the Skeletal System. (3-0 or 4) 
Cr. 3 or 5. Alt. Yr. Prerequisite: 653. An advanced study 
of the nutritional and infectious diseases of bones and joints or animals. 
656. Advanced Veterinary Pathology. ( 1-3 to 12) Cr. 2 
to 6. F. W. S. SS. Prerequisite: 377, 423. 
A Experimental Pathology. 
B. Histochemistry. Ball 
C. Advanced Post-Mortem Techniques. 
D. Pathologic Hematology. 
E. Mycotic and Parasltlc Granulomatous Diseases. Ramsey. 
F. N"eoplasms of Domestic Animals. Kluge, Ramsey. 
657. Advanced Veterinary Tcmlcology. Cr. 2 to 5. Pre-
requisite: 554, 653. Buck, Van Gelder; Advanced study of 
spectflc toxicants as related to animal diseases, publlc 
health hazards, and the chronic effects of agricultural 
chemicals on animal tissues. 
A- Neurotoxolc:ology and behavioral toxicology. 
B. Organic pesticides and heavy metals. 
C. ToXic plant principles. 
D. Feed Bddltlves and trace elements. 
E. Biotoxlns. 
F. Inhalation toxicology and toxic gases. 
659. Advanced Veterinary Parasitology. (3-0 to 6) Cr. 3 
to 6. Prerequisite: Permlssion of lnstructOrL Greve, Kemp1 Jeska, Zimmermann. Introduction to research ln anlm81 
parasitology. 
A Topics ln Protozoology. 
B. Techniques ln Parasitology. 
660. Pathology of Panudtlc Dleeaaea. (34) Cr. 5. Alt. 
SS., offered 1974. Prerequisite: Permission of instructor. 
Greve1 Kemp. Jeska, Zlriunermann. A study of the grosa 
and uucroscoplc tlaaue changes caused by parasite& 
67& Laboratory Anlmallledldne 8Dd Pathology. (V C S 
678) See Veterinary CUnlcal Sclences. 
899. Betearch. 
A Veterinary Pathology. 
B. Veterinary Paraaltology. 
C. VeterinarY Toxicology. 
Veterinary Physiology and 
Pharmacology 
Melvin J. Swenson, Head of Department 
Professors: Cholvin, Dougherty, Hembrough, Reece. 
Associate Professors: Ahrens, Crump, Engen, Gillette, 
Kohlmeier, Kunesh, VanMeter, Wagner. 
Assistant Professor: Ingraham. 
Instructors: Eckhoff, Riedesel. 
Undergraduate Study 
For undergraduate curriculum in veterinary medi· 
cine leading to the degree Doctor of Veterinary 
Medicine, see Veterinary Medicine, Cum'culum. 
A thorough knowledge· of basic physiology is 
imperative in order to understand physiologic changes 
encountered in metabolic and infectious diseases. 
In physiology courses the students make a detailed 
study of functions and activities of cells, tissues, 
organs, and systems constituting the animal body. 
Pharmacology includes a systematic study 
of pharmacodynamics, toxicology, and clinical ap-
plication of drugs. Each of these topics is given 
proper consideration in the courses in pharmacal'!~ 
with special emphasis on drugs and therapeutic 
practices important in veterinary medicine. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major 
in physiology (domestic animals) and minor work 
for students majoring in other departments. 
Any foreign language acceptable to the student's 
advisory committee is approved for the degree Doctor 
of Philosophy. A grade of 500 is required on the 
Educational Testing Service examination to meet 
the requirement. There is no language requirement 
for the degree Master of Science. 
Instruction and research facilities in biomedical 
engineering are provided jointly by the departments 
of Electrical Engineering, Veterinary Anatomy, and 
Veterinary Physiology and Pharmacology. See Bio· 
medical Engineering for requirements. 
Students expecting to do major work should 
have fundamental knowledge of physiology, mathe· 
matics, zoology, anatomy, physics, and chemistry· 
Open to graduate students for minor credit only: 
366, 367' 368. 
Courses Primarily for Undergraduate Students 
2M. Pb.vslology of Domestic Animal& (3-0) Cr. 3. W.S. 
Prerequlslte: V AD 217. For agricultural and other students 
who are interested ln basic and applled animal physiol-
ogy. 
349. Comparative MammaBan fhyaloioav. (4-3) Cr. 
6. W. Pre~ulalte: Credit In VAn 301 8nd 3fl. Physiology 
of blood, boCly Bulcis, ezcretlon, respiration, acld-tiaae bill-
ance, and muscle. Courses 349,350, and 351 are designed 
for veterinary students. 
350. Comparative Mammalian ~alology. (5-3) Cr. 6. 
S. Prerequisite: 349. Physiology of the nervous system and 
the cardiovascular system. 
35L Comparative Mammalian Physiology. (5-3) Cr. 
6. F. Prerequisite: 350. Physiology of digestion, absorption, 
me~sm,endocrlnes,reprodueUon,andlactatlon 
366. Avian Physiology. (2-3) Cr. 3. Alt. W., offered 
1974. Prerequl.slte: 264: Basic physiological processes in 
poultry with emphasis on the chiCken 
367. General Pharmacology. (3-3) Cr. 4. F. Prereq-
uisite: 350 or 563. General principles; pharmacology of 
drugs acting on the autonomic nervous system and central 
nervous system; neuromuscular blocklng drwrs, local an-
esthetics; toxicology. Courses 367-368 are designed for 
veterinary medical students and non-D. V. M graduate stu-
dents. 
36& General Pharmacology. ( 3-3) Cr. 4. W. Prereq-
uisite: 367. · Pharmacology of speclflc classes of ~s in-
cluding diuretics! endocrines, antlmlcrobials, cardiac, and 
gastrointestinal arug& 
369. Pharmacology and TherapeutiC& (~) Cr. 3. S. 
Prerequlslte: 368. Pharmacological and therapeutic uses 
of vitamins, minerals, fluids, and antiparasitic drugs; clln-
ical pharmacology of selected drug8. 
490. Spedal Problem& Cr. 1 to 5 each time taken 
Prerequisite: Permission of instructor. 
H. Honors Program. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
5(M. Seminar. Cr. L W. Prerequl.slte: Permission of 
instructor. Current concepts in reseaich pertaining to phys-
iology of domestic animals. 
510. Endocrinology. (V An 510) (4-3) Cr. 5. Alt. S., 
offered 1975. Prerequisite: Permission of instructor. Bal, 
Swenson. Embryology, structure, and function of endocrine 
organs. 
512. Autonomic Nervous System Physiology. (3-3) Cr. 
4. Alt. w., offered 1974. PrereqUisite: Peimlsslon of instru~ 
tor. Cellwar considerations, neurotransmlsston. hypothala-
mus, cortical control, reflex arcs, control and regulation 
of internal functions and visceral organ& 
513. Central Nervous System Ph.vslology. (3-3) Cr. 4. 
Alt. Wii offered 1975. Prerequisite: Permission of instru~ 
tor. Ce ular considerations, neurotran&!Dlsslon, reflex arcs, 
synaptic lnhlbltlon ln brain and spinal cord, electroenceph-
alography and evoked potentials, and sleep. 
56L Compara.Uve Mammalian Anatomy and Phyalology. 
(VredlAn 561) (B M E 561) (3-3) Cr.- 4. F. Pr~ulsite: 
C t or cla.sslflcatlon in B & B 304 or 404. Integrated 
teaching approach for graduate students in basic anatomy 
and physiology. Deslgri8d for students in animal nutrition, 
blochemlstr:v1 ~ee~, food and nutrition, psychology 
and other biological sclences. Same appUes to 562 anCI 
563. Cellular structure and function, nervous system, sen-
sory systems, and muscle systems. 
562. Compara.Uve MammaDan Anatomy and Physiology. 
(V diAn 562) (B M E 5~2) ( 4-3) Cr. 5. W. Prerequisite: 
cul
Cre t or classlflcation in B & B 305 or 405. Cardlovas-
ar system, respiration, acid-base balance, and renal 
system. 
563. Comparative Mammalian Anatomy and Phyalology. 
~V&AnB 
3
5
0
63
5
) (B M E 563) (3-3) Cr. 4. S. Preregulsite: 
d d crln
or 405. Dlgestlon, metabolism, reprodueUOD, 
an en o e system. 
570. Ph.vslology of Gestation. (2-3) Cr. 3. Alt. W., of-
fered 197l( Prerequlslte: Permission of instructor. GWette. 
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Inception, maintenance, and termination of pregnan(!Y"wlth 
particular emphasis on control mechanisms. Endocrine 
re~ation of fetal metabollsm, growth, and development. 
Endocrine, metabollc. and other lnteraeUona between fetua 
and dam. Parturition 
690. Speclal Tople& Cr. 1 to 5. Prerequisite: Permlallon 
of instructor. Special work in cardiovascular physiology 
acid-base balance, dlpstlon, endocrinology, hematology' 
myophyslology, neuroPhYsiology, reproduction, renal peya! 
ioloh' gy, re~lratory phYsiology, nutritional physiology, and 
p armacowgy. 
A Physiology. 
B. Pharmacology. 
Coones for Graduate Students, major or minor 
660. Digestive P~lolasy. (3-0) Cr. 3. Alt. S., offered 
1974. Prerequisite: Perm.lsslOn oflnstructor. Neuromuscular 
characterlstlcs of digestive tract, digestion, absorption, 
microbial digestion, and a comparative studY of differences 
between ruminant and simple-stomached anfmals. 
66L Experimental Techniques in J!bysiologr. (2-6) Cr. 
4. SS. Prerequisite: 563 or ZoOl 553. Hembrough, Pearson. 
Study of basic physiology in animals with varloua flatulaa, 
bypasses, and extirpations produced by surgical technique& 
664. Female Re_producUve Endocrinology. (3-0) Cr. 3. 
Alt. W., offered 197"4. Prerequisite: 563 or Zool 558. Phy• 
iopathology of the postpartum female1• corpus luteum phys· iolo~ t and the role of the adrenal, tnyrold, and enVirOn· 
mental factors in reproduction. 
667. Qualitative Pharmacology: l10lated Tluue& (0-8) 
Cr. 4. S. Prerequlslte: 36& Van Meter. Pharmacological 
experiments deilgned to ~ qualitative nature of 
drUg aeUon on lsofated tlssue mOdels. 
66& Quantitative Pharmacology: Bloua~. (0-8) Cr. 
4. F. Prerequisite: 667. Van Meter. Pharmacological exper-
ments designed to assay agonlats and antagODlsts uilng 
principles and technlques of biological standardlzatlon ana 
biostatistics. 
699. Research. 
Water Resources 
Don Kirkham, Chainnan, 
Advisory Committee 
Advisory Committee: Roger W. Bachmann, E.R. 
Baumann, Ervin L. Denisen, John D. Dodd, Keith 
M. Hussey, Howard P. Johnson, Mary S. Picket_t, 
john F. Timmons, George T. Tsao, Homer W. 
Walker, Hemy H. Webster. 
Work is offered for the degrees Master of Science 
and Doctor of Philosophy with ~or in water re-
sources under a cooperative arrangement with various 
departments including Agricultural Engineering, Ag-
ronomy, Bacteriology, Botany and Plant Pathology, 
Chemical Engineering, Civil Engineering, Earth 
Science, Economics, Family Environment, Food Tech· 
nology, Forestry, HorticultUre, and Zooloav and 
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Entomology. Minor work is offered to students taking 
~or work in other areas. Facilities exist in several 
departments for fundamental research in such areas 
as source, distribution, and movement of water 
{hydrology); hydraulics of water control facilities; 
physical, biological, and chemical properties of water 
(water quality); and economics of water resource 
development. For the nonthesis Master of Science 
degree, 52 quarter credits are required. 
Students m~oring in water resources will choose 
a m~or professor from the graduate faculty member-
ship of the cooperating departments and will develop 
the program of study under the guidance of a com-
mittee nominated by the administrative department 
head, approved by the Water Resources Advisory 
Committee, and appointed by the dean of the Grad-
uate College. For administrative purposes the student 
will be in the department of his m~or professor. 
For the degrees Master of Science and Doctor 
of Philosophy, the foreign language requirement, 
if any, is established on an individual basis by 
the student's advisory committee. 
Counes Primarily for Graduate Students, 
. . ' 
maJor or mmor · 
50L Water Reeourcea L (3-0) Cr. S. F. Prerequislte: 
Permleslon of water resources advlsoey committee. Intro-
duction to water resources planning. Hydrology: source 
dlstrlbutlon, and movement of water and hydraullcs of 
water control facllltlea. 
502. Water Reeourcea n (3-0) Cr. 3. W. Prerequlslte: 
Permission of water resources advisory committee. Water 
resources planning. The role of quality ln water resources: 
physical, chemical, and biological aspects of water and 
waste .water. 
503. Water Reeoureea m (3-0) Cr. 3. S. Prerequisite: 
Permlasion of water resources advlaory committee. Water 
resources planning. Legal, government, socloeconomlc, ad-
mlnlstratlve, and planning aspects of water resource& 
590. Spedal Toplca. Cr. var. Prerequlslte: Permlsslon 
of lnetructor. Literature reviews and conferences ln ac-
cordance with needs and interests of th~ student. 
Wildlife Biology 
For description of courses, see Qology tmd Entomology. 
Zoology and Entomology 
Oscar E. Tauber, Chairman of Department 
Professors: Roger W. Bachmann, Carlander, Brindley, 
Buttrey, Dahm, Dunham, Griffith, Guthrie, Harding, 
Haugen, Haupt, Hicks, Knight, Laffoon, Lewis, 
Moorman, Muncy, Mutchmor, Redmond, Ulmer, 
Weller. 
Associate Professors: Baker, Brown, Bulkley, Ellis, Jarvis, 
Klun, Pedigo, Rowley, Stockdale, Wing. 
Assistant Professors: Marilyn Bachmann, Beegle, DeWitt, 
Dolphin, Fassel, Forbes, Menzel, Mitchell, Owens, 
Petersen, Powell, Shaw, Viles. 
Instructors: Bergman, Arthur Conway, Carolyn Conway, 
Fredericksen, Greiner, Liesveld, Russell, Scalet, Vargo, 
Walker. 
Undergraduate Study 
The department offers work for the degree Bach-
elor of Science with m~ors in animal ecology, en-
tomology, fisheries and wildlife biology, and zool-
ogy. For undergraduate curriculum in sciences and 
humanities, with m~or in zoology, see Sciences and 
Humanities, Curriculum. For undergraduate students 
in agriculture, with m~ors in animal ecology, 
entomology, or fiSheries and wildlife biology, see 
Agriculture, Cu"icula. In addition to basic degree 
requirements listed in the Sciences and Humanities 
Curriculum, zoology majors must satisfy several de-
partmental requirements, including satisfactory com-
pletion of three quarters of a foreign language. 
Mcijors in the department find employment as 
teachers and research workers, wildlife and fishery 
biologists, entomologists, research aides, extension 
specialists, and technicians in industrial laboratories, 
hospitals, and clinics. 
The department offers courses fundamental to 
specialization in the various branches of zoology 
and biology, and the teaching of biological sciences, 
as well as in human and veterinary medical sciences, 
agriculture, and home economics. The curricula 
are flexible and adaptable to the needs of the in-
dividual. Oppor,tunity is given for each student 
to plan his or her program of courses so that em-
phasis is put on the vocational objective. 
Undergraduate preparation is offered in animal 
ecology, embryology, entomology, fisheries and wild-
life biology, general zoology, parasitology, physiology, 
and in preprofessional programs in dental hygiene, 
dentistry, human medicine, medical technology, nurs-
ing, optometry, pharmacology, physical therapy, and 
veterinary medicine. 
Undergraduate m~ors in this department usually 
include most of the following basic courses in their 
programs: Biol 101, 10 1A, 103, 107 (Bot 107); 
Zool 106 (Biol 106), ~3 (Bioi ~3), 307, 309 (Bioi 
309), 311, 3ID, 334, 370, 455; Gen 350. As sup-
porting work, undergraduate majors have found 
courses in the following areas desirable: general 
and organic chemistry, biochemistry, general physics, 
statistics, calculus, and bacteriology. For students 
planning graduate study in zoology, two years of 
French, German, or Russian language are recom-
mended. 
Majors in the Department of Zoology and En-
tomology are encouraged to take advantage of the 
special opportunities available in summer courses 
at the Iowa State Lakeside Laboratory at Lake 
Okoboji. (See Index, Iowa Lakeside Laboratory.) Those 
students interested should consult with, or write to, 
the department chairman. 
Graduate Study 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with majors 
in entomology, fisheries biology, wildlife biology, 
and zoology. The student may specialize in animal 
behavior, biological control, cell biology, ecology, 
economic entomology, embryology (developmental 
biology), insect pathology, insect physiology, insect 
toxicology, limnology, medical entomology, morphol-
ogy, parasitology, physiology, biology, protozoology, 
taxonomy, and toxicology. To determine the major 
appropriate to the specialization, refer to the list on 
file in the Department of Zoology and Entomology, or 
in the Graduate College. 
Prerequisite to major and minor graduate work 
in the Department of Zoology and Entomology 
is the completion of at least two years of zoological 
courses, for part of which credit in other closely 
allied biological sciences may be substituted. Specific 
course .requirements for advanced degrees depend 
partly upon previous training and experience in the 
major field of specialization. 
Proficiency in one foreign language is required 
for the M.S. and Ph. D. The same language may 
serve for both degrees. The degree of proficiency 
may be demonstrated by one year of college credit 
with a minimal average of 2.0 (on a 4.0 =A scale), 
by an Educational Testing Service Foreign Language 
Examination score of at least 500, or by committee 
approval of equivalent language experience. The 
student's committee may require additional language 
competence. 
The department also participates in the inter-
departmental programs in cell biology, immunology, 
and water resources (See Biology, Cell Biology, Immu-
nology, or Water Resources.) 
The Iowa Cooperative Fisheries Unit and the 
Iowa Cooperative Wildlife Research Unit are asso-
ciated with the graduate programs in the Fisheries 
and Wildlife Biology section of the department. The 
European Com Borer Laboratory at Ankeny is avail-
able for advanced study in certain phases of en-
tomological research. Various graduate courses in 
zoology are taught during the summer, and special 
research projects are supervised at the Iowa Lake-
side Laboratory, Lake Okoboji. 
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Open to graduate students for minor credit only: 
307, 324, 401, 405, 428, 447, 448, 455, 464, 465. 
Index to field of work is given by the second 
and third figures of course numbers: 
00-09 General Zoology. 50-59 Physiology. 
10-19 Parasitology. 60-69 Fisheries Biology. 
~-29 Anatomy. 70-79 Entomology. 
30-39 Embryology. 90-99 Problems and 
40-49 Wildlife Biology. Research. 
Courses Primarily for Undergraduate Students 
•-ton Technical Lecture. (1-0) Cr. R. F. Orientation 
to fields of animal ecology, entomology, fisheries and wUd-
llfe biology, and water pollution biology. 
106. General Zoology. (Bioll06) (3-6) Cr. 5. F.W.S.SSIL 
Prerequisite: Biol lOlA. Introductory aspects of clasalftca-
tlon, phylogeny, development, anatomy, physiology, and 
ecology. 
155. Introduction to Human Phvllol911Y and Anatomy. ( 3-0) Cr. 3. F. W. S. SS. Prerequisfte: Blol 101 or 1028. 
Basic physiology and anatomy of human organ systems. 
156. Laborato~ In Human Phya!ology and Anatomy. (0-6) Cr. 2. F. W. S. SS. Prerequisite: Credit or clasalftcatlon 
in 155. Laboratory to accompany 165. 
•200. Vertebrate Biology .. (3-6) Cr. 5. W. Prerequisite: 
106. Menzel, Petersen. Introduction to clasalftcatlon, lden-
tlflcatlon, evolution, and biology of vertebrates: flsh, am-
phibians, reptUes, birds, mamm-81& 
302L F1eld Biology. (See Ust of courses offered at the 
Iowa Lakeside Laboratory.) 
303. Biological Evolution. ( Biol 303) See Biology. 
304. Animal Behavior. (Psych 304) (3-3) Cr. 4. Alt. 
F., offered 1974. Prerequisite: 106. Shaw. Identlflcatlon, 
integration, causation, development, evolution, and fu~ 
tlon of Individual and group beliavior pattema. 
•sos. Herpetology. (2-3) Cr. 3. S. Prerequisite: 106; 
320 recommended. Menzel Biology, classlflcatlon, and llfe 
histories of amphibians and reptnea. Fleld tripe. 
307. Invertebrate Zoology. ( 3-6) Cr. 5. F. S. SSL Pre-
requisite: 106; Biol 103. Sliilw, Ulmer. Biology, llfe his-
tories, and classlflcatlon of invertebrates. 
• 309. Baslc Ecology. (Biol 309) See Biology. 
31 L Introduction to Parasitology. (3-3) Cr. 4. F. W. 
Prerequisite: 106, Biol 103. Ulmer. SUrvey of maJor groups 
of animal parasltes; biology and host-paraslte relatiOn-
ships of paraslttc protozoans, worms, acarlnes, crustaceans, 
insects, and vertebrate& 
320. Comparative Chordate Anatomy. (3-6) Cr. 5. F. W. 
S. SSL Prerequisite: 106. Elll& Selected chordate types 
with emphasis on those not examined In general courses. 
322. Chordate mstology. (3-6) Cr. 5. F. W.S. Prereq-
uisite: 106; 320 recommended. Elll& Microscopic study 
of chordate tissues. 
324. mstol~cal Teclmlquea. (2-6) Cr. 4. W.S.SSL Pre· 
requisite: 106; 322 recommended. Buttrey. Methods of 
flxlng, sectioning, mounting, and stalnlng tissues for mlcro-
scaplc study. 
326. Human Anatomy. (3-6) Cr. 5. F. 8. Prerequisite: 
106 or 156. Haupt. Human anatomy with comp&.rlsons 
to typical mammBL For students preparing for zoology 
and health-related flelda. 
327. Anatomy of Human Movement. (0-6) Cr. & F. W. 
Pter~ulslte: 106 or 166. Haupt. Human anatomy with 
emphasis on musculo-skeletal structure& For lt\u:lents 
maJoring In physical education or wish~!: fulfill require-
ments for secondary school coaching ce tlon. 
300 COURSES AND PROGRAMS 
334. Vertebrate Embryology-. (3-6) Cr. 5. F. W. SSL Pre-
requisite: 106. Baker, Brown. Principles and mechanisms 
of embryonic development of vertebrate& 
• 340. Ornithology. ( 2-6) Cr. 4. S. Prerequisite: 200; 
Blol 103. Weller. Biology, classlflcation, and ldenttflcation 
of major bird groupsb· laboratory and field work, Including 
one-day field trips to lrd habitats. 
• 342. Principles of Wlldl1fe Conservation. ( 3-0) Cr. 3. 
W. Prerequisite: 309. History and biological basis of fish 
and wlldllfe conservation and management. 
•349. Semlnar. (2-0) Cr. 1. F. W. Prerequisite: 342. 
Current topics in animal ecology, fisheries and wildlife 
biology, and water pollution biology. 
356. Human Physiology. (3-3) Cr. 4. F. Prerequisite: 
156. Dunham. Functions of human organ systems. 
358. Human Prenatal Development. (3-3) Cr. 4. F. W.S. 
Prerequisite: 156 or Biol10 1A Fassel Physiological aspects 
of intrauterine life; maternal-fetal relationships; reproduc-
tive honnones. 
•370. General Entomology. (3-3) Cr. 4. F.S.SSL Pre-
requisite: 106. Laffoon. Structure, life history, habits, and 
recognition of insects. 
•s71L F1eld Entomology. (See list of courses offered 
at the Iowa Lakeside Laboratory.) 
•s76. Applied Entomology. (For 376) (2-4) Cr. 4. W. 
Prerequisite: 106. Owens, Pedigo. Introduction to ento-
mology and insect population management. The depart-
ment recommends tliat credit In both 376 and 370 not be 
applied toward graduation. 
401. Biological IDustration. (0-4) Cr. 2. W. Prerequisite: 
Flffeen credits in biological sciences. Haupt. Techniques 
and principles of biological illustration with emphasis on 
illustrating for scientific publications. 
•405. Fundamentals of Umnology. (2-3) Cr. 3. S. Pre-
requisite: Flfteen credits in biological sciences or graduate 
classification. Bachmann. Peyslc&l and chemical features 
of Inland waters and their oioloJdcal communities. Tech-
niques of llmnological surveys. Fleld trips. 
•409. Crop Protection. (Agron 409) See Agronomy. 
428. Cell Biology. (C Bio 428) See Cell Biology. 
438. Developmental Biology. (Bioi 438) See Biology. 
•447, Mammalogy. (2-6) Cr. 4. F. W. Prerequisite: 200; 
320 recommended Petersen. Biology, identification, and 
classification of mammals. Fleld trip& 
•44a Wlldllfe Techniques. (2-6) Cr. 4. S. Prerequisite: 
340, 309, 447, Bot 424. Petersen. Survey and evaluation 
of techniques used in research and management of game 
animals; laboratory and field work, including extended 
trips. 
455. Prin~les or Physiology. (3-6) Cr. 5. W.S.SSI. Pre-
requisite: 1 06; Chern 142, 142L; organic chemistry and 
phYsics recommended. Redmond. Introduction to systemic 
functions with emphasis on vertebrates. 
458. Physiology or Reproduction. (3-0) Cr. 3. W.S. Pre-
requisite: 358, permission of instructor. Fassel Stud~ and 
discussion of current research in human reproductive physi-
ology. 
•461. Inland Sport Flsheries Management. (2-3) Cr. 3. 
S. Prerequisite: :!42. Carlander. Survey of problems and 
techniques of man~g fish populations and habitats for 
recreational uses. Not accepted for credit toward a major 
in fisheries and wildlife biolOgy. Fleld trips. 
•464. lch~logy. (2-6) Cr. 4. F. W. Prerequisite: 200; 
3hl20 recommeni:led Menzel Biology, classification and life 
stories of fishes. Field trips. ' 
405•465, Flaheriea Mangement. (3-3) Cr. 4. F. Prerequisite: 
, 464. Carlander. COncepts and practices relating to 
maintenance and improvement of fishery resources. Lake 
trland stream surveys for evaluations as fish habitat. Field p& 
490. Speclal Problem& (Bioi 490) Cr. 1 to 5 each time 
taken. Prerequlsl.te: Flfteen credits in zoology, permission 
of instructor. 
E. Entomofogy. 
F. Fisheries and Wlldllfe Biology. 
Z. Zoology. 
• Courses administered by the College of Agriculture. All 
others administered by the College of Sciences and 
Humanities. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Seminar. Cr. 1. F. W. S. Prerequisite: Permission 
of instructor. Tauber. Reports of research and current 
literature. 
•ooL Princlples of Systematic Zoology. (2-3) Cr. 3. 
Alt. W., offered 1975. Prerequisite: Fifteen credits in zool-
ogy. Pedigo. Historical development of classificatory sys-
tems, with discussions concerning the species concept, 
phylogenetic Interpretation, numerical taxonomy, and 
nomenclature. 
•502. Animal Ecology. (3-0) Cr. 3. W.SSL Prerequisite: 
309, 405; Bot 424. Wing. Ecosystem, community, popula-
tion, and habitat ecology of animals. 
503. Primate Evolution. (Anthr 503) (3-0) Cr. 3. S. 
Prerequisite: Ten credits In biological science; or Anthr 
219 and three credits in bioloJdcru science. Hicks, Shaw. 
Relationships and development& history of primates. 
504. Arachnology. (2-6) Cr. 4. Alt. F., offered 1974. 
Prerequisite: Twenty credits in biological sciences. Hicks. 
Biology, morphology, ecology, ph~logenetic relationships, 
and economic importance of arachnids, especially mites, 
ticks, and spiders. 
505. Nematology. (3-3) Cr. 4. Alt. S., offered 1974. 
Prerequisite: Permission of instructor; 311 recommended 
Ellis. Biology of free-living. and parasitic nematodes. 
506. Free-Living Protozoa. (2-3} Cr. 3. Alt. S., offered 
1974. Prerequisite: Ftfteen credits in zoology; 307 or 311 
recommended Buttrey. Taxonomy, morphology llfe history, 
ecology, genetics, biology, evolution, and identification 
of major groups of free-living Protozoa. 
507. Ethology. (Psych 507) (3-3) Cr. 4. Alt. F., offered 
1973. Prer~uisite: 304. Shaw. Concepts and methods 
of behavioral analysis. 
508L, 509L Aquatic Ecology. (See llst of courses offered 
at the Iowa Lakeside Laboratory.) 
610L Protozoology. (See list of courses offered at the 
Iowa Lakeside Laboratory.) 
611. Parasitic Protozoa. (2-3) Cr. 3. Alt. S., offered 
1975. Prerequisite: Flfteen credits In zoology; 307, 311, 
or 505 recommended Buttrey. Taxonomy, morphology, 
llfe history, host-parasite relationships, evolution, Identifica-
tion, and medical significance or major groups of parasitic 
Protozoa. 
612. Helminthology. (2-6) Cr. 4. F. Prerequisite: 307, 
320. Ulmer. Survey of the cestode&, trematodes, and nema-
todes parasitic In wildlife, laboratory animals, and man; 
selected vectors; identtflcation, life histories, and host-
parasl.te relationships. See also list of courses offered at 
the Iowa Lakeside Laboratory. 
512L Helminthology. (See llst of courses offered at the 
Iowa Lakeside Laboratory.) 
627, 52& Advanced Cell Biology. (C Blo 527, 528) 
See Cell Biology. 
529. Cytochemistry. (0-6) Cr. 2. Alt. S., offered 1974. 
Prerequlsfte: Permission of instructor; 428 recommended 
Viles. Techniques and procedures In cytological research. 
•540. Waterfowl Biology and Conservation. (2-3) Cr. 3. 
Alt. F., offered 1973. Prerequisite: 320, 340. Weller. Taxon-
omy, biology, and conservation of waterfowl of the world 
Extended field trips. 
550. Comparative Animal Physiology. (3-6) Cr. 5. F. 
Prerequisite: 307 and 455, or permission of instructor. 
Redmond. Functions in various phyla, with interpretations 
in terms of morphology, ecology, and evolution. 
551, 552, 553. Advanced Vertebrate Physiology. (3..S) 
cr. 4 each. 551: F.; 552: W.; 553: S.SSII. Prerequisite: 
320 or V An 404, 455, one quarter organic chemistry, 
one quarter college physics. Griffith. Primarily mammalian, 
systemic physiology With some cellular mechanisms. 551: 
Blood nervous system, muscle. 552: Circulation, respira-
tion, digestion. 553: Metabolism, excretion, endocrinology. 
•500 Flsheey Aspects of Water Pollution. (3-0) Cr. 3. 
Alt. S., offered 1975. Prerequisite: 405, permission of in-
structor. Bulkley. Environmental requirements of fresh-
water fish in relation to aquatic pollution. 
•553. Flsh Propagation. (2-3) Cr. 3. Alt. S., offered 
1974. Prerequisite:-465. Bulkley. Principles and techniques 
of fish propagation, hatchery operation, nutrition, and 
disease problems. 
•570. Insect Resistance in Crop Plants. (3-0) Cr. 3. 
W. Prerequisite: 370 or 376. Ow~ns. Principles and mech-
anisms of insect control by host plant resistance. 
•571. Aquatic Insects. (2-6) Cr. 4. Alt. S., offered 1975. 
Prerequisite: 370, 405. Lewis. Taxonomy, life history, and 
ecology of aquatic insects. Field trips. 
• 572. Insect Morphology. (2-9) Cr. 5. F. Prerequisite: 
Fifteen credits in zoology t- including 370. Lewis. Intensive 
study of the external ana internal anatomy and histology 
ofinsects. · 
• 573. Economic Entomology. (2-4) Cr. 4. Alt. W., offered 
197 5. Prerequisite: Fourteen credits in zoology including 
370. Contemporary concepts of insect biology and insect 
population management. 
•574. Medical Entomology. (2-6) Cr. 4. F. Prerequisite: 
Fifteen credits in zoology, including 370 or 376. Rowley. 
Identification, life history and control of arthropods attacking 
man1 particularly those forms which are disease vectors. Fiela trips. 
•576, 577. Systematic Entomology. (3-6) Cr. 5 each. 
576: W.; 577: S. Prerequisite: 572. Laffoon. Classification, 
collection, and natural history of insects. Nomenclature 
and taxonomic practices. Field trips. 
590. Speclal Topic& Cr. 1 to 5 each time taken. Pre-
requisite: Fifteen credits in zoology, permission of instruc-
tor. 
E. Entomology. 
F. Fisheries and Wildlife Biology. 
Z. Zoology. 
• Courses admlnlstered by the College of Agriculture. All 
others administered by the College of Sciences and 
Humanities. 
Courses for Graduate Students, major or minor 
60 L Zoological Literature. (3-0) Cr. 3. W. Prerequisite: 
Fifteen credits in zoology. Knight. Literature and classical 
authors of zoology and· entomology; nomenclators; rules 
of zoological nomenclature. 
•so2. Ecological Energetics. (3-0) Cr. 3. W. Prereq-
uisite: 309! Bot 424. Bachmann. Theory and use of energy 
flow in anruysls and description of ecosystem& 
•soa Population Ecology. (5-0) Cr. 5. W. Prerequisite: 
502. Carlander. Animal population fluctuation with em-
phasis on mechanics of malntalnlng optimal density. 
•so4. Zoog!!OIP'aphy. (3-0) Cr. 3. Alt. W., offered 1974. 
Prerequisite: Fifteen credits in zoology. Lewis. Geographic 
distribution of animals. 
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•soa Advanced Limnology. (3-6) Cr. 5. F. PrereqUisite: 
405. Bachmann. Physical, chemical and blologlc81 pro-
cesses of lakes and streams and their relationships to 
biological productivity, ecological succession, and water 
quality. Limnological research techniques. Field trip& 
612. Advanced Parasitology. (3-0) Cr. 3. S. Prereq-
uisite: 512; 511 recommendea. Ulmer. Special phases ln 
host-parasite relationships of parasitic protozoans, worms, 
and arthropods. 
627. Microanatomy of Invertebrate& (2-6) Cr. 4. Alt. 
S., offered 1975. Prerequisite: 322, 334, 465. Vlle& Com· 
parative histology, fine structure, and physiology of se-
lected invertebrate systems. 
639. Survey of Developmental Zoology. (3.0) Cr. 3. W. 
Prerequisite: 334, Gen 850. Brown. Discussion of molecular 
and cytological principles of development with emphasis 
on recent research. 
•645. Wlldllfe Management. (S..S) Cr. 4. Alt. W., offered 
1975. Prerequisite: 342, 448, 502. Weller. Theories and 
principles of wildlife conservation, management practices, 
and special topics. 
650. Cell Physiology. (3.() or 6) Cr. 3 or 5. S. Prereq-
uisite: 428; B & B 405. Dolphin. Culture techniques, reg-
ulation of macromolecular synthesis and cell structure 
genesis during cell cycle. 
654. Vertebrate Endocrinology. (3.()) Cr. 3. W. Pre-
requisite: 551 or 552 or 553. Grlfllth. Structure and func· 
tion of endocrine systems of vertebrates. 
• 655. Insect Physiology. ( 3-6) Cr. 5. W. Prerequisite: 
370, and 466 or 650. Mutchmor. Life processes, organ 
functions of insects. 
• 656. Selected Topics In Insect Physiology. ( 3.0) Cr. 3. 
S. Prerequisite: 656. Mutchmor. Advanced· study of se-
lected physiological processes of insects, and review of 
current problems in insect physiology. 
•662. Techniques of Ftsheries. (3..S) Cr. 4. Alt. W.1 
offered 1974. Prerequisite: 465, Stat 402. Muncy. Crlticru 
analysis of methods for studying fish growth, foOd habits, 
popUlation estimation, and mortality rate& 
•663. Flsheries Resources. (3.0) Cr. 3. Alt. W., offered 
1975. Prer~uisite: 465. Muncy. Surveyoffisheryresources; 
analysis of problems concerned with commerciBl and sport 
fisheries and their management. 
•671. Insect Ecology and Population Management. (3-.3) 
Cr. 4. S. Prerequisite: 370, 402; Stat 101 or 401. Pedigo. 
Insect populations, emphasizing outbreaks, assessment, and 
concepts of management. 
•674. Advanced Medical Entomology. (2-6) Cr. 4. Alt. 
W., offered 1975. Prerequisite: 574. RoWleY.:. Vector-parasite 
relationships, ecology, and epidemiology of arthropOd-borne 
animal disease& 
•675. Insect Toxicology. (3-0) Cr. 3. Alt. S offered 
1974. Prerequisite: 572, and 650 or 655. Dahm. Chemistry 
and mode of action of modem insecticides. 
69& Seminar In Cell Blology. (C Blo 698) See Cell 
Biology. 
699.Research 
E. Entomology. 
F. Fisheries and Wildlife Biology. 
Z. Zoology. 
•Courses administered by the College of Agriculture. 
All others administered by the College of SCiences and 
Humanities. 
302 COURSES AND PROGRAMS 
**Courses Offered at the Iowa 
Lakeside Laboratory 
302L Fleld Biology. ( 4-12) Cr. 4. SSL Animals in the 
field, with particular emphasis on their recognition and 
on collectlng. preserving, and laboratory culture method&: 
May not be used as a substitute prerequisite for advanceo 
courses which Ust 106 as prerequisite. Fleld trips. Must 
be taken concurrently with Bot 30 lL 
• 371 L lileld Entomology. ( 8-24) Cr. 8. SSL Survey 
of insect world including clasSlflcation,llfe history • literature, 
and ecology. Emphasis on field observations, making and 
naming personal collection of insects. Field trips. 
490. Special Problems. (See preceding section.) 
508L, 509L Aquatic Ecology. (8-24) Cr. 8 each. 508L: 
SSL i 509L: SSIL Survey of lOcal aquatic organisms and 
aquatic habitats; analysis of physiographic, physical, and 
chemical factors. Emphasis on field work, methodology, 
and basic ecological principles. Field trips. 
510L Protozoology. ( 8-24) Cr. 8. SSIL Prerequisite· 
Fifteen credits in zoalogy; 307 or 311 recommended sur: 
vey of the free-llving and parasitic protozoans; evolution 
identification, life cycles, and host-parasite relationships.' 
512L Helminthology. (8-24) Cr. 8. SSL Prerequisite: 
307, 320. Survey of the cestodes, trematodes, and nema-
todes parasitic in wildlife, laboratory animals, and man· 
study of selected vectors; identltlcation, life histories, and 
host-parasite relationships emphasized 
590. Special Topics. (See preceding section. ) 
699. Research. 
•courses administered by the College of Agriculture. 
All others admlnlstered by the College of Sciences and 
Humanities. 
• *Written permission of the instructor is prerequisite to 
all courses offered at the Iowa Lakeside Laboratory. For 
current information concerning courses, registration, and 
housing, see the annual Iowa Lakeside Laboratory Bulletin. 
This bulletin ls usually available from participating depart-
ments after February 15. 
Summary of Degrees Conferred 
1872-1972 
1970.1971 1971·1972 1872·1972 
Baccalaureate Dearees (total) 3,050 3,207 65,026 
Present Curricula 3,050 3,207 64,248 
Discontinued Curricula 778 
Doctor of Veterinary Medicine (total) 71 69 2,965 
Hlaher Dearees (total) 972 807 16,752 
Doctor of Philosophy 311 277 5,104 
Master of Enalneerina 31 28 172 
Master of landscape Architecture 6 3 40 
Master of Science 524 475 10,682 
Master of Education 1 139 
Master of Architecture 0 1 17 
Master of Arts 28 22 60 
Master of Forestry 0 1 5 
Professional Dqrees 
In Enalneerina 354 
Master of Aarlculture 58 
Master of Forestry 12 
Master of landscape Architecture 1 
Honorary Dearees 
Doctor of Aarlculture 10 
Doctor of Enalneerina 14 
Doctor of Laws 9 
Doctor of Science 51 
Discontinued Hlaher Dearees 24 
All Dearees Conferred 4,093 4,083 84,743 
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Summary of Enrollment 
ENROLLMENT 1970.71 
A summary of different Individuals enrolled durlna the year 
Academic Year Fiscal Year 
Sept.1970- Jane1970-
June1971 Jame1971 
Men Women Total lien Women Total 
Grand total of all students 14,982 6,870 21,852 16,152 7,682 23,834 
Total of all students of colle1e 1rade 14,895 6,744 21,639 16,032 7,524 23,556 
1. Students In residence of colle1e 1rade 14,808 6,697 21.505 15,931 7A70 23,401 
College of AKrlculture 3,178 126 3,304 3,280 131 3,411 
College of Education 307 1,076 1,383 343 1,168 1,511 
College of Engineering 3,477 50 3,527 3,566 53 3,619 
T echnlcallnstltute 259 259 ~~ 286 Colle1e of Home Economics 147 2,405 2,552 2,538 2,700 
Colle1e of Sciences and Humanities 4,311 2,213 6,524 4,548 2,368 6,916 
College of Veterinary Medicine 268 25 293 268 25 293 
Graduate Colleae 3,040 802 3.842 3,662 1,187 4,849 
Total 14,987 6,697 21,684 16,115 7,470 23,58.5 
Duplicates 179 179 184 184 
II. Students not In residence of college 
grade: extension, off-campus 87 47 134 101 54 1&5 
Ill. Students In residence not of colleae 
grade: music, driver tralnln1 and 
nursery school 87 126 213 120 158 278 
ENIOLUMENT1971~2 
A summary of different Individuals enrolled durlna the year. 
Academic Year FbcaiYur 
Sept.1971- Junelt71-
June1972 Ju•lt72 
Men Women Total Men Women Total 
Grand total of all students 14,482 7,214 21,696 15,673 7,981 23,654 
Total of all students of colle1e arade 14,246 7,015 21,261 15,392 1;168 23,160 
I. Students In residence of colle1e 1rade 14,060 6,904 20,964 15,159 7,648 22,807 
Colle1e of Agriculture 2,988 169 3,157 3,069 174 3,243 
Colle1e of Education 309 1,003 1,312 344 1.075 1,419 
Colleae of Enalneerlne 3,116 53 3,169 3,188 54 3,242 
r echnlcallnstltute 251 1 252 266 1 267 
Colleae of Home Economics 165 2,547 2,712 182 2,680 2,862 
Colleae of Sciences and Humanities 4,416 2,343 6,759 4,686 2,483 7,169 
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Housing..................................................... 53 
See also Fees and Expenses 
Housing Administration, College, Major ........... 113 
See also Institution Management 
Humanities .................. Su Sciences and Humanities 
Human Medicine, Preprofessional Studies . . . . . . . . . 271 
Hygiene, Courses and Programs .. .. .. .. .. .. .. .. .. .. .. 223 
Immunobiology ........................................... 223 
Immunology ................................ Su Bacteriology 
In Absentia Registration, Graduate College ....... 124 
Independent Student Association . . . . . . . . . . . . . . . . . . . . . 65 
Industrial Administration, Courses and 
Programs ......................................... . 224 
Su also Sciences and Humanities, Curriculum 
Industrial Arts ................... Set Industrial Education 
Industrial Education 
Courses and Programs .. . . . .. .. . .. .. .. .. .. . . .. . .. . .. 226 
Curricul urn ............... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 90 
Education Requirement .. .. .. .. .. .. .. .. .. .. .. .. .. .. 90 
Teaching Specialization............................ 87 
Industrial Engineering 
Courses and Programs .................... · ...... ·.. 229 
Curriculum ............................................ 1~3 
Industrial Organization .................... Stt Economics 
Industrial Relations, Recommended Courses ...... 232 
Industrial Relations Center............................ 46 
Institute for Atomic Research......................... 46 
Institution Management 
233 Courses and Programs .......................... · .. . 
Curriculum ............................................ 113 
Insect Toxicology ......... Stt Zoology and Entomology 
Insurance (Hospital)..................................... 55 
Interdepartmental Programs ........................... 128 
Interinstitutional Programs............................. 69 
Interim Registration, Graduate College ............ 124 
Intramural Athletics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
Interior Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 
Stt also Applied Art 
International Studies Programs . . . . . . . . . . . . . . . . . . . . . . . 234 
College of Agriculture............................... 235 
College of Engineering .......................... 94, 235 
College of Home Economics .................. 111, 235 
College of Sciences and Humanities ............. 235 
Iowa Lakeside Laboratory .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 69 
Fees...................................................... 52 
Stt also Botany and Plant Pathology and 
Zoology and Entomology /or Courses 
0//trtd 
Iowa Professional Teaching Certificate.............. 86 
journalism and Mass Communication 
Courses and Programs .............................. 237 
Teaching Specialization............................ 87 
~tt also Agricultural journalism, Engineering 
journalism, Home Economics journalism, 
and Sciences and Humanities journalism 
Kindergarten, Preparation for Teaching............ Stt 
Nursery-Kindergarten Education 
Labor Economics ............................ Stt Economics 
Lakeside Laboratory .... Stt Iowa Lakeside Laboratory 
Landscape Architecture 
Courses and Programs .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 239 
Curriculum............................................ 80 
Master of Landscape Architecture ............... 126 
Languages .......................... Stt Foreign Languages 
Lat R . . e eg~strat1on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 
Law, Preprofessional Study ............................ 271 
Stt also Engineering Operations 
Lectures..................................................... 65 
Leisure and Environmental Resources............... Stt 
Sociology and Anthropology 
Leisure Services {Option) ....... Stt Physical Education 
for Men 
Library (General Information) .. .. .. .. .. .. .. .. .. .. .. .. 54 
Courses and Programs .............................. 241 
Library Study .. . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 67 
Requirement for Graduation . . . .. .. .. .. . .. .. .. . .. . 67 
Limnology .................. Stt Zoology and Entomology 
~an Funds................................................ 57 
M'\ior, Graduate College ............................... 128 
~~::~ ~~~~······································ 124 
Ph.D. .......................... 127 Sci ....................... .. 
M [ences .and Humanities ........................... 117 
anu actunng Processes .. Stt Engineering Operations 
Mapping ........... ",' ....... See Surveying and Mapping 
Manne Corps Optlon .................. See Naval Science 
Marketing ............. See Industrial Administratien and 
Economics 
Marketing Management, Minor...................... 70 
See also Economics 
Mass Communications ........ Ste journalism and Mass 
Communication 
Marine Biology, Preprofessional Study . . . . . . . . . . . . . . 271 
Married Student Housing .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 54 
Master of Architecture .............................. 96, 125 
Master of Arts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 
Master of Education .. .. . . . .. .. .. .. .. .. . . .. . .. .. .. .. .. .. . 126 
Master. of Engineering ................................... 126 
Master of Landscape Architecture .................... 126 
Master of Science......................................... 124 
Mathematics 
Courses and Programs .. .. . .. .. . .. .. .. . .. .. .. .. . .. .. 241 
Teaching Specialization............................ 88 
See also Sciences and Humanities, Curriculum 
Meat Science ...................... See Animal Science and 
Food Technology 
Mechanical Engineering 
Courses and Programs .. .. . .. .. .. .. .. .. .. .. .. .. .. .. . 244 
Curriculum ............................................ 104 
Mechanics .......................... See Applied Mechanics 
Medical Examination, Graduate College ........... 123 
Medical Technology, Preprofessional Study . . . . . . . 270 
Medicine .......... See Human Medicine and Veterinary 
Medicine 
Memorial Union.......................................... 65 
Metallurgical Engineering, Curriculum ............. 104 
Metallurgy, Courses and Programs .................. 247 
Meteorology .............................. See Earth Science 
Microbiology ......... See Veterinary Microbiology and 
Preventive Medicine 
Military Service, Credit for............................ 51 
Military Science, Courses and Programs. . . . . . . . . . . . 250 
See also Officer Education 
MT T . . 69 1 1tary ra1n1ng ........................................ . 
See also Officer Education 
Minors, Graduate College 
Master's Degree ...................................... 125 
Ph.D .................................................... 127 
Stt individual departmental listings for more 
in/ormation 
Morphology ............ Set Botany and Plant Pathology 
and Zoology and Entomology 
Morrill Land-Grant Act . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Motor Vehicles.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
Municipal Engineering ............ See Civil Engineering 
Music Activities........................................... 66 
Music 
Acceptance Examinations .......................... 251 
Co t . ti' Ex . . 252 n mua on ammatlon ........................ . 
Courses and Programs .............................. 251 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 
General Education Requirement................. 119 
Instruction Fees ... . . . . . . . ... . . . . . . . . . . . . . . . . . .. ... . . . 52 
Major Requirement .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. . 119 
Teaching Specialization............................ 88 
Mycology ............... See Botany and Plant Pathology 
National Affairs Institute .. .... .... .. ............ ....... 65 
Naval Science, Courses and Programs ............... 254 
Su also Officer Education 
New Student Week (See Orientation)................ 50 
Noncollegiate Students, Fees........................... 52 
Nonthesis Degree, M.A., M.S ......................... 125 
North Central Regional Center for Rural 
Community Development..................... 46 
Nuclear Engineering, Courses and Programs...... 255 
Numbers, Course ......................................... 128 
Nursery-Kindergarten Education ..................... 108 
Certification........................................... 85 
Specialization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 
Su also Child Development 
Nursing, Preprofessional Study ........................ 271 
Nutrition ............................ See Food and Nutrition 
Nutrition Physiology .................. See Animal Science 
Oceanography, Preprofessional Study ............... 271 
Off-campus Housing..................................... 54 
Off-campus Registration, Graduate College ....... 124 
Officer Education (ROTC) Financial Assistance 
Grants.................................................. 58 
Officer Education Programs . .. .. .. .. . .. .. .. .. . .. . . .. .. 257 
Su also Air Force Aerospace Studies, Military 
Science, and Naval Science 
Officers of Administration . . .. . . .. . . .. .. . .. . .. . . . .. .. . .. 6 
Instruction and Research .. .. .. .. .. . .. . .. . .. .. .. .. . 6 
Services................................................. 6 
Optometry, Preprofessional Study .................... 271 
Orientation................................................. 50 
Organizations. .............................. See Student Life 
Outdoor Recreational Resources 
Courses and Programs ................................... 211 
Curriculum............................................ 81 
Parasitology ................ Ste Veterinary Pathology and 
Zoology and Entomology 
Pass-Not Pass System . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 68 
Pathology .......... See Botany and Plant Pathology and 
Veterinary Pathology 
Pharmacology, Preprofessional Programs........... 271 
Ph. D. degree.......................................... 127 
See also Veterinary Physiology and Pharmacology 
Philosophy 
Courses and Programs .............................. 257 
See also Sciences and Humanities, Curriculum 
Photogrammetry ... See Civil Engineering, Courses and 
Programs 
Physical Education for Men . . .. . .. .. .. .. .. . .. . .. .. .. .. 259 
Adviser, Teaching Specialization................. 89 
Courses and Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259 
Coaching Endorsement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259 
Leisure Services Option .. .. .. .. .. .. . .. .. .. .. . . .. .. . 259 
Teaching Specialization............................ 88 
Physical Education for Women ....................... 261 
Adviser, Teaching Specialization................. 89 
Courses and Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261 
Curriculum ............................................ 114 
Teachi S · al' · ng pec1 1zat1on . . . . . .. . . . . . . . . . . . . . . . . . . . . . 88 
Physical Science, Teaching Specialization.......... 88 
Physical Therapy, Preprofessional Study . . . . . . . . . . . 271 
Physics, Courses and Programs ........................ 263 
Tea h' S 'al' · c 1ng pec1 1zat1on . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 
Physiology ...... Set Animal Science, Botany and Plant 
Pathology, Veterinary Physiology and Phar-
macology, and Zoology and Entomology 
Placement Offices......................................... 55 
Plant Breeding ................................ Set Agronomy 
Plant Pathology, Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . 82 
Set also Botany and Plant Pathology 
Political Science, Courses and Programs............ 267 
See also Sciences and Humanities, Curriculum 
Population .............. See Sociology and Anthropology 
Post Doctoral Study...................................... 122 
Poultry Science ......................... See Animal Science 
Preliminary Examination, Graduate College ...... 126 
Preprofessional Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 270 
Prerequisites ............................................... 128 
Preventive Medicine. ..... See Veterinary Microbiology 
and Preventive Medicine 
Probation, Graduate College .......................... 124 
Professional Education Requirement................. 86 
Professional Engineer, Registration . . . . . . . . . . . . . . . . . . 93 
Professional Organizations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 
Professional Program, College of Engineering, 
Curricula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 
Program of Study, Graduate College, Ph. D. . . . . . . 127 
Program of Study, Sciences and Humanities . . . . . . 117 
Progress, Academic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
Protozoology ................ See Zoology and Entomology 
Psychology 
Courses and Programs .............................. 271 
Teaching Specialization............................ 89 
See also Sciences and Humanities, Curriculum 
Public Address. .................................... Set Speech 
Public Policy, Minor .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . 70 
See also Economics 
Public Relations .. See journalism and Mass Commun· 
ication 
Publications, Campus ......... See journalism and Mass 
Communication 
Public Service and Administration in 
Agriculture ....................................... · 275 
Curriculum............................................ 82 
S V . cr 'cal Sc'ences Radiology............... ee etermary 1m 1 
Radio-TV journalism ....... See journalism and Mass 
Communication 
Reading, Developmental .............•.... · ·· · .. ····· · · 199 
Readmission, Veterinary Medicine ................... 121 
Set also Admission Requirements 
Recogn1tions ..................... · ·. · · · · .. · · ".' · · .. · · .... · · 66 
Recreational Education Program, PhySlcal 
Education for Men ............... · ... · ·. · · · · · · · · 259 
Refunds ..................................... ················ 53 
Regents .............................. 6 
Regional .. Pl~~:::::::::: .......... Stt Urban Planning 
Registration ....................... · ... · ...... ·· .. ·· .. · .... 47' 50 
Graduate C:Ollege ................ · · · · .. · .. · · · .. · · .. · · 123 
Graduate Student Fees............................. 52 
See also Admission and Registration and Fees 
and Expenses 
Regulations ....................................... · · · · · · · · · 68 
Religious Life ............................... · · · · · · · · · · · · · · · 66 
Reproduction, Physiology of ........ See ~mal S~i~nce 
Reproductive Diseases ........... See Vetermary Chmcal 
Sciences 
Research and Service Agencies....................... . 45 
Reserve Officers Training Corps, Credits in 
College of Engineering .. .. .. . .. .. .. . .. .. .. .. .. . 93 
See also Officer Education 
Residence Halls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
Residence Halls Associations........................... 66 
Residence Requirements, In State . . . . . . . . . . . . . . . . . . . 48 
Residence Requirements, Graduate College 
Master's Degree .................................. 125 
Ph.D ....................................................... 127 
Restricted Admission, Graduate College ............ 123 
Rhetoric ............................................ See Speech 
Restuarant Management, Mcijor . . . . . . . . . . . . . . . . . . . . . 113 
See also Institution Management 
ROTC ................................ See Officer Education 
Rural Community Development, North Central 
Regional Center . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
Russian .............................. See Foreign Languages 
Safety and Driver Education .......................... 226 
Teaching Specialization............................ 89 
Adviser, Teaching Specialization................. 89 
See also Industrial Education 
Sales, Technical. ............ See Engineering Operations 
Sanitary Engineering .............. See Civil Engineering 
Second Mcijor, Sciences and Humanities ........... 117 
Seed Technology ............................. See Agronomy 
Secondary Education 
Professional Education Requirement............ 86 
Teaching Certification . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. 85 
Set also Education 
Seminar '73 ....... ......................................... 66 
Senior Fee.................................................. 53 
Seniors, Credit for Graduate Study .................. 124 
Service Agencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Services for Students..................................... 54 
Sessions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
School Food Service, Mcijor ........................... 114 
Set also Institution Management 
Sciences and Humanities, College of 
Admission Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 
Curricula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117 
General Education................................... 117 
International Studies Program.................... 117 
Major Requirement . .. .. .. .. .. . .. .. .. . .. .. .. .. .. .. .. 117 
Minor (Optional) .. .. . .. .. . .. .. . .. .. .. .. . . . . .. .. .. .. . 117 
Scholarships . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 
Sciences and Humanities Research Institute....... 46 
Science and Technology, History Of ........ See History 
Scholarships . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 
Social Studies, Teaching Specialization .. ...... 89 
Sociology and Anthropology, Courses and 
Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275 
Set also Sciences and Humanities, Curriculum 
Soil Conservation ............................ See Agronomy 
Soil Engineering ..................... See Civil Engineering 
Soil Control ................. See Agricultural Engineering 
Soil Science .................................... See Agronomy 
Sororities.................................................... 64 
SPAN ........................................................ 280 
Spanish .............................. See Foreign Languages 
Special Programs ................................... " . . . . 69 
Special Recognitions..................................... 66 
Special Students, Fees................................... 52 
Specialization, Teaching................................ 86 
Speech 
Courses and Programs . .. .. .. .. .. . .. .. .. . .. .. . .. .. .. 280 
Teaching Specialization............................ 89 
See also Sciences and Humanities, Curriculum 
Speech Proficiency . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118 
Sports Clubs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
Staff Members, Graduate Study .. .. .. .. .. .. .. . .. .. .. . 122 
State Board of Regents .. .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. 6 
Statistical Laboratory.................................... 46 
Statistics, Courses and Programs ............... ~...... 283 
See also Sciences and Humanities, Curriculum 
Structural Engineering ............. See Civil Engineering 
Structures and Environment ............ See Agricultural 
Engineering 
Student Conduct.......................................... 68 
Student Counseling Service .. .. . .. .. .. .. .. .. .. .. .. .. . .. 55 
Student Employment Opportunities . . . . . . . . . . . . . . . . . 56 
Student Health Service.................................. 55 
Student Hospitalization Insurance . . . . . . . . . . . . . . . . . . . 55 
Student Housing.......................................... 53 
Student Life. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
Student Regulations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
Student Services ....... .. .. ... . . . . .. ... .. ..... .... .. .. .... 54 
Summer Orientation..................................... 50 
See also Orientation 
Surgery, Veterinary Medicine ............ See Veterinary 
Clinical Sciences 
Surveying and Mapping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286 
Taxonomy .............. See Botany and Plant Pathology 
Teaching Certification................................... 85 
See Iowa Professional Teaching Certificate 
Teacher Education ........................... See Education 
Technical Agriculture, Certificate .............. See Farm 
Operation 
Technical Education ........... See Industrial Education 
Technology, History of.. ....................... See History 
Teacher Certification Program, Physical Education 
MC\ior. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114 
Telecommunicative Arts ........................ See Speech,.. 
Testing Out (See Advanced Placement)............. 51 
Textiles and Clothing 
Courses and Programs .. .. .. .. . .. .. .. .. .. . .. .. .. .. .. 287 
Curriculum . . . . . . . .. .. .. . . . . . . . . . . . .. . . .. . . .. . . . . . . . . . . 115 
Theatre ..................................................... 67 
Thesis .............................................. ·········· 125 
Time Limit, Graduate College ........................ 124 
Town and Regional Planning .. See Regional Planning 
Toxicology ....................... See Veterinary Pathology 
Insect Toxicology ......... See Zoology and Entomology 
Transfer Students 
Admission of ............................ · . . . . . . . . . . . . . . 48 
Graduation Requirement . . . . . . . . . . . . . . . . . . . . . . . . . . 67 
Orientation ....................... · · .... ·.............. 50 
Transportation ............ See Industrial Administration 
Transportation Engineering ...... See Civil Engineering 
Tuition ............................... See Fees and Expenses 
Turfgrass Management ................... See Horticulture 
TV journalism .................. See journalism and Mass 
Communication 
Transcript of Record .............. ........ .......... .... 51 
Two· Year Program in Farm Operation............. 77 
Undergraduate Residence Halls...................... 53 
U ni versi ty .. . . . . . . . . . . .. .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
University Calendar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
University Extension..................................... 47 
University Studies, Courses and Programs . . . . . . . . . 289 
Unrestricted Admission, Graduate College......... 123 
Urban Planning 
Courses and Programs .. .. . .. . .. . .. .. .. .. . .. .. .. .. .. 289 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
Valuation, Engineering ..... See Industrial Engineering 
Veterinary Anatomy 
Courses and Programs .. . .. .. .. . .. .. .. .. .. . .. .. . .. .. 291 
See also Veterinary Medicine, Curriculum 
Veterinary Clinical Sciences 
Courses and Programs .. .. . .. .. .. .. . .. .. . .. .. . .. .. .. 292 
Su also Veterinary Medicine, Curriculum 
Veterinary Medical Diagnostic Laboratory .. .. .. .. 46 
Veterinary Medical Research Institute.............. 46 
Veterinary Medicine, College of...................... 63 
Alumni Scholarships................................. 64 
Admission Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 
Su also Admission Requirements 
Courses and Programs . .. .. . .. . .. . .. .. .. . . .. . . . . . .. . 293 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121 
Graduate Study ...................................... 124 
Re~d~ission ........................................... 121 
Soc1et1es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121 
Veterinary Medicine, Preprofessional Study .. .. . .. 271 
Veterinary Microbiology and Preventive Medicine 
Courses and Programs .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . 294 
See also Veterinary Medicine, Curriculum 
Veterinary Pathology 
Courses and Programs .. . .. .. .. .. .. .. . .. .. .. .. . .. .. . 295 
See also Veterinary Medicine, Curriculum 
Veterinary Physiology and Pharmacology 
Courses and Programs .. .. .. .. . .. .. . .. .. .. . .. .. .. .. . 296 
See also Veterinary Medicine, Curriculum 
v· · s · 1s1tor erv1ces............................................ 55 
Virology ...................................... See Bacteriology 
Vocational Agriculture ..... See Agricultural Education 
Vocat!onal Technical Education .......... Su Industrial 
Education 
Water Control .............. See Agricultural Engineering 
Water Resources, Courses and Programs ........... 297 
Water Resources Research Institute................. 46 
Wildlife Biology, Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . 78 
See also Zoology and Entomology 
Winter Program in Farm Operation......... . . . . . . . . 77 
Withdrawal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
Wood Technology .............................. Stt Forestry 
Work Study Programs, College of Engineering . . . 93 
See also Cooperative Education Programs 
World Affairs Institute . .. .. .......... .............. ..... 65 
World Food Institute .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. 46 
Writing Clinics ........................................ 67. 199 
Young Men's Christian Association.................. 66 
Young Women's Christian Association.............. 66 
Zoology and Entomology 
Courses and Programs .. .. .. . .. . .. .. .. .. .. . .. .. .. . .. 298 
See also Sciences and Humanities, Curriculum 
